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LABCORE Data Entry Template for Worklist# 192 .ti2

Analyst: ^) DU.S

Worklist Comment: Sr-90

Instrument: ABOO Method: LA-220-101 D 1

See Scot Fitzgerald for Sample Size. WHC-SD-WM-DP-074, REV. 0

Seg Type SampleN Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @SR90=01 SR90-O1 SOLID N/A uci/g

1 BLNK-PREP @SR90-O1 SR90-O1C SOLID N/A % Rec

1 BLNK-PREP @SR90-01 SR90-O1E SOLID N/A % Ct.

2 STD @SR90-O1 SR90-O1 SOLID N/A uci/g

2 STD @6R90-01 SR90-O1C SOLID N/A % Rec

2 STD @SR90-O1 SR90-O1E SOLID N/A % Ct.

3 SAMPLE S94T000005 0 @SR90-01 SR90-O1 SOLID N/A uci/g

3 SAMPLE S94T000005 0 @SR90-O1 SR90-O1C SOLID N/A % Rec

3 SAMPLE S94T000005 0 @SR90-01 SR90-O1E SOLID N/A % Ct.

4 DUP S94T000005 0 @SR90-O1 SR90-O1 SOLID N/A uCi/g

4 DUP S94T000005 0 @SR90-O1 SR90-O1C SOLID N/A % Rec

4 DUP S94T000005 0 @SR90-O1 SR90-O1E SOLID N/A % Ct.

5 BLNK-PREP @SR90-O1 SR90-O1 SOLID N/A uCi/g

5 BLNK-PREP @SR90-O1 SR90-O1C SOLID N/A % Rec

5 BLNK-PREP @SR90-O1 SR90-O1E SOLID N/A % Ct.

-6 °TO iS^i98 "o^-CRcn_nt -` *
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7 SAMPLE S94T000067 0 @SR90-01 SR90-O1 SOLID N/A uCi/g

7 SAMPLE S94T000067 0 @SR90-O1 SR90-O1C SOLID N/A % Rec

Data Entry Comments:

ST1^ 7Lv.;^^^ y

' tZ-b^9^i
Units shown for QC (SPK) may not reflect the actual units.

1S31 Page: /



LABCORE Data Entry Template for Worklist# 192

Analyst: )5 Instrument: ABOO Method: LA-220-101

Worklist Comment: Sr-90 See Scot Fitzgerald for Sample Size. WHC-SD-WM-DP-074 , REV. 0
Seg Type SamplerP Rep Al Test Matrix Actual Found DL Unit
7 SAMPLE S94T000067 0 @SR90-O1 SR90-O1E SOLID N/A % Ct.

8 DUP S94T000067 0 @SR90-O1 SR90-O1 SOLID N/A uCi/g

8 DUP S94T000067 0 @SR90-01 SR90-O1C SOLID N/A % Rec

8 DUP S94T000067 0 @SR90-01 SR90-O1E SOLID N/A % Ct.

Final page for worklist # 192

/0, .0 /,,- ) -- -/Analys nature Date

/ Z/

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units.
1832
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WHC-SD-WM-DP-074, REV.O

101 (D-1). 102 (E-2). 103 (E-2). 104

ENTER MATRIX AS: LIQUID, DIRECT SOLID,
««< or SOLID DIGEST ««<

LIMIT

>ample Count Rate (Rs) _(Total Counts (TC) / Count Time (CT)) - Background In cpm (BKG)
ir-89/90 pCUg - Rs•1000mL/L•DF/

(Cl + C2' ( 1 - e to the power of ((-natural log 2) 164.2 * DT )) •S3'(Dg/L)•Rec'2220000dpmIpCI)
tOTE: 64.2 - Half LHe for Y-90 and Rec. - Fractional Carrier Recovery ((W2-W1) /(CVA x 0.1000))

Relative Counting Error - (The Square Root of (TC + BKG' CT)) /(TC - BKG • CT)' 1.96 * 100
Percent Carrier Recovery - (Net Welght / Expected Weight) * 100
NOTE: Expected Weight - CVA' 0.1
Detectlon Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)-((DOC - SD) ' 24) + (TOC - ST) /100

v RESULTS v

Sr-89/90 CONCENTRATION = 2.71E-07 Cil DETEC7ION

LIMIT
I RELATIVE COUNTING ERROR = 5.4%

4.33E-03
PERCENT CARRIER RECOVERY = 90.5% CU



rurVe MnML

WHC-SD-WM-DP-074, REV. 0

102 (E-2). 103 (E-21. 104 STANDARD

ENTER MATRIX AS: LIOUID, DIRECT SOLID, )Y-90EFFICIENCYFACTOR (C2)1 0.4860
UOUI^^ ««< or SOLID DIGEST ««< SAMPLE COUNT RATE (Rs) 1030.00

DIGEST DILUTION FACTOR (DDFI[ 1ICRITICAL LEVEL (Lc)1 1.041

Sample Count Rate ( Rs) _(Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
ISr-89190 pCUL - Rs•1000mUL •DF'DDF/

(Cl + C2 "( 1 - e to the power of ((-natural log 2) 164.2 * DT )) •SS•Rec.•2220000dpmlpCl)
NOTE: 64.2 - Half LHe for Y-00 and Rec. - Fractional Carrier Recovery ((W2-W1) /(CVA x 0.1000))
Sr-89190 pCUmL - (Sr-89190 pCUL) I 1000mUL

Relative Counting Error - (The Square Root of (TC + BKG • CT)) /(TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery - (Net Weipht / Expected Weight) * 100
NOTE: Expected Weight - CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA.508-002.

Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 1.17E-03 pCi/mL DETECTION

LIMIT

I RELATIVE COUNTING ERROR = 1.9%
2.46E-06

PERCENT CARRIER RECOVERY = 89.0% CI/mL

1S34
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WHC-SD-WM-DP-074, REV. 0

LA-220-101 (D-1). 102

TIME

ENTER MATRIX AS: LIQUID, DIRECT SOLID,
««< or SOLID DIGEST ««<

2.18

Sample Count Rate (Rs) - (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
5r-89190 pCOg - Rs•1000mUL•DF1

(Cl + C2 •(1 - e to the power of ((aatural log 2) 164.2 * DT ) ) "SS'(Dg/L)•Ree'2220000dprn/pCl)
NOTE: 64.2 - Half LHe for Y-90 and Re¢. - Fractional Carrler Recovery ((W2-W1) / (CVA x 0.1000))

Relative Counting Error - (The Square Root of (TC + BKG * CT)) /(TC - BKG • CT) • 1.96 • 100
Percent Carrier Recovery - (Net Weight I Expected Weight) * 100
NOTE: Expected Weight - CVA • 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 2.06E+00 PCi1g DETECTION

LIMIT
I RELATIVE COUNTING ERROR = 1.9%

4.26E-03
I PERCENT CARRIER RECOVERY = 92.2% pCI1g



WHGSD-WM-DP-074, REV.0

.OUNT

Sr-89/90 : LA-220-101 ( D-1 ), 102 (E-2), 103 E-2 104 ( D-1 ) DUPLICATE

DETECTOR NUMBER 12 CARRIER ADDED In mL CVA :! 1,pp0
UPLICATE OTAL COUNTS C .10699 GROSS WEIGHT ?.9631:

TIME In MINUTES (CT) 10'. ARE WEIGHT
ACKGROUND In cpm BKG 3 NET WEIGHT 0.0901

AMPLE VOLUME In mL SS 0.256 DELTA TIME (hours ) ( DT) 6.50

9R90-01 ILUTK)N FACTOR DF i SR-90 EFFK:IENCY FACTOR C1 0.4160

ENTER MATROt AS: LIQUID, DIRECT SOLID, -90 EFFICIENCY FACTOR C2 0.4660
OLID DIG ««< or SOLID DIGEST ««< SAMPLE COUNT RATE Rs 1056.00

IGEST arams of SOLIDS/L IDa/L) 2.218 RITICAL LEVEL (Lc) 1.04

IJMIT

OF COUNT

ample Count Rate (Rs) - (Total Counts (TC) / Count Time (CT)) - Background In cpm (BKG)
r-69/90 pCUg - Rs100omL/LDF/

C1 + C2' (1 - e to the power of ((-natural log 2) / 64.2 • DT ))'SS•(Dg/L)'Rec.•222000odpm/pCI)

OTE: 64.2 - Half Llfe for Y-90 and Rec. - Fractional Carrier Recovery ((W2-W1) /(CVA x 0.1000))

Relative Counting Error - (The Square Root of (TC + BKG * CT)) I (TC - BKG • CT) • 1.96 * 100

Percent Carrier Recovery - (Net Weight / Expected Weight) * 100

NOTE: Expected Weight - CVA • 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) /100

v RESULTS v

Sr-89/90 CONCENTRATION = 2.12E+00 CU DETECTION
LIMIT

I RELATIVE COUNTING ERROR = 1.9%
4.37E-03

PERCENT CARRIER RECOVERY = 90.1% CU

AI PVll
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WHC-SD-WM-DP-074, R EV. 0

LA-220-101 (D-11. 102

VOLUME In mL

ENTER MATRIX AS: UOUID, DIRECT SOUD,
««< or SOLID DIGEST ««c

DATE

Sample Count Rate (Rs) _(Total Counts (TC) I Count Time (CT)) - Background in epm (BKG)
Br-69190 pCi/g - Rs•1000mUL•DF1

(Cl + C2 •(1 - e to the power of ((-natural log 2)164.2 * DT )) •SS•(Dg/L)•Rec.•2220000dptn/pCi)
NOTE: 64.2 s Half Life for Y-90 and Rec. - Fractional Carrier Recovery ((W2-W1) /(CVA x 0.1000))

Relative Counting Error - (The Square Root of (TC + BKG • CT)) /(TC - BKG * CT) • 1.96 * 100
Percent Carrier Recovery - (Net Weight / Expected Weight) * 100
NOTE: Expected Weight - CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)e((DOC - SD) * 24) + (TOC - ST) N00

v RESULTS v

1 Sr-89/90 CONCENTRATION = 2.92E-01 Ci/ DETECTION

LIMIT
IRELATIVE COUNTING ERROR = 5.8%

5.24E-03
I PERCENT CARRIER RECOVERY = 91.8% PCIIg

1S3'7
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WHC-SD-WM-DP-074, REV. 0

In MINUTES

ENTER MATRIX AS: LW UID, DIRECT SOLID, ^Y-90 EFFICIENCY FACTOR
««< or SOLID DIGEST ««< SaMPLE COUNT RATF

LEVEL

DATE

3ample Count Rate (Rs) - (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
3r-89190 pCUg - Rs"1000mUL•DF/

(Cl + C2 •(1 - e to the power of ((-natural log 2) / 84.2' DT )) •SS•(Dg/L)'Rec.•2220000dpm/pCi)
VOTE: 84.2 - HaM LUe for Y-90 and Rec. - FraeOonal Carrier Recovery ((W2-W1) /(CVA x 0.1000))

Relative Counting Error - (The Square Root of (TC + BKG * CT)) I (TC - BKG' CT)' 1.96 • 100
Percent Carrier Recovery - (Net Welght / Expected Welght)' 100
NOTE: Expected Weight - CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA.f'08-002.
Delta Time (hours)=((DOC - SD)' 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 3.49E+01 Ci/ DETECTION

LIMIT
RELATIVE COUNTING ERROR = 0.5%

5.14E-03

I PERCENT CARRIER RECOVERY = 91.4% CV

1S31S
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WHGSD-WM-DP-074, REV, 0

102 (E-2), 103 (E-2), 104 (D-1) DUPLK:ATE

TIME In

ENTER MATRIX AS: LIQUID, DIRECT SOLID,
««< or SOLID DIGEST «<c<

DATE LIMIT

Sample Count Rate (Rs) - (Total Counts (TC) / Count Time (CT)) - Background In cpm (BKG)
Br-89190 pCl/g - Rs"1000mL/L'DF/

(Cl + C2 •(1 - e to the power of ((-natural log 2) 164.2 * DT )) •SS•(Dg/L)•Rec.'2220000dpmlpCl)
VOTE: 64.2 - Half Life for Y-00 and Rec. = Fractional Carrier Recovery ((W2-W1) I (CVA x 0.1000))

Relative Counting Error - (The Square Root of (TC + BKG' CT)) I (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery - (Net Welght / Expected Weight) * 100
NOTE: Expected Welght - CVA • 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)-((DOC - SD) * 24) + (TOC - ST) /100

v RESULTS v

Sr-89190 CONCENTRATION = 2.94E+01 pCi/g DETECTION

LIMIT
IRELATIVE COUNTING ERROR = 0.5% 1,211

4.90E-03
I PERCENT CARRIER RECOVERY = 91.8% Cg

j_l ,v./
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LABCORE Data Entry Template for Worklist# 219 (

Analyst: Instrument: ABOO 19,- Method: LA-220-101 b -I

Worklist Comment: Sr-90 Use 1 mL sample size. SLF WHC-SD-WM-DP-074, REV. 0

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @SR90-O1 SR90-O1 SOLID N/A uci/g

1 BLNK-PREP @SR90-01 SR90-O1C SOLID N/A % Rec

1 BLNK-PREP @SR90-01 SR90-O1E SOLID N/A % Ct.

2 STD @SR90-O1 3R90-01 SOLID N/A uCi/g

2 STD @SR90-01 SR90-O1C SOLID N/A % Rec

2 STD @SR90-01 SR90-O1E SOLID N/A % Ct.

3 SAMPLE S94T000005 0 @SR90-O1 SR90-O1 SOLID N/A uCi/g

3 SAMPLE S94T000005 0 @SR90-O1 SR90-O1C SOLID N/A % Rec

3 SAMPLE S94T000005 0 @SR90-01 SR90-O1E SOLID N/A % Ct.

4 DUP S94T000005 0 @SR90-01 SR90-O1 SOLID N/A uci/g

4 DUP S94T000005 0 @SR90-01 SR90-O1C SOLID N/A % Rer

4 DUP S94T000005 0 @SR90-01 SR90-O1E SOLID N/A % Ct.

5 BLNK-PREP @SR90-01 SR90-O1 SOLID N/A uCi/g

5 BLNK-PREP @SR90-01 SR90-O1C SOLID N/A % Rec

5 BLNK-PREP @SR90-O1 SR90-O1E SOLID N/A % Ct.

6 STD @SR90-O1 SR90-01 SOLID N/A uCi/g

6 STD @SR90-O1 SR90-O1C SOLID N/A % Rec

6 STD @SR90-01 SR90-O1E SOLID N/A % Ct.

7 SAMPLE S94T000067 0 @SR90-01 SR90-01 SOLID N/A uCi/g

7 SAMPLE S94T000067 0 @SR90-01 SR90-O1C SOLID N/A % Rec

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. 1840 Page: 1



LABCORE Data Entry Template for Worklist# 219

Analyst: S' 1 Instrument: ABOO ^ :2, Method: LA-220-101 1-H

Worklist Comment: Sr-90 Use 1 mL sample size. SLF WHC-SD-WM-DP-074 , REV. 0

Seg Type SampleN Rep Al Test Matrix Actual Found DL Unit
7 SAMPLE S94T000067 0 @SR90-01 SR90-O1E SOLID N/A % Ct.

8 DUP S94T000067 0 @SR90-01 SR90-01 SOLID N/A uCi/

8 DUP S94T000067 0

8 DUP S94T000067 0

a/^
alyst ignature

/ / i 4r?G ( rr ^ -^

Data Entry Comments:

i,z/y/s y
Date

@SR90-01 SR90-01C

@SR90-01 SR90-O1E

9

SOLID N/A % Rec

SOLID N/A % Ct.

Final page for worklist # 219

Units shownfor QC (SPK) may not reflect the actual units. 1N41 Page: 2
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WHC-SD-WM-DP-074, REV. 0

Sr-89/90 : LA-220-101 (D-1), 102 ( E-2), 103 ( E-2), 104 ( D-1) I BLANK
ETECTOR NUMBER CARRIER ADDED In mL (CVA) ? 1.Q00.
OTAL COUNTS TC 774 GROSS WEIGHT (W2 ) 6.0145
OUNT TIME in MINUTES (CT) TARE WEIGHT 1 7.8268

M

ACKGROUND In cpm BKG NET WEIGHT (W3 ) 0.0877
AMPLE VOLUME In mL SS .. 1^'1.000 DELTA TIME hours D 41 .37
ILUTION FACTOR DF SR-90 EFFICIENCY FACTOR C7 0.4180

ENTER MATRIX AS: LIOUID, DIRECT SOLID, -90 EFFICIENCY FACTOR C2 0.4660
D1GEST ::%:':: ««< or SOLID DIGEST ««< SAMPLE COUNT RATE lRe1 7a tn

1.06

LIMIT

iample Count Rate (Rs) _(Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
3r-89190 NCUg = Rs•1000mUL'DF/

(Cl + C2' (1 - e to the power of ((-natural log 2) / 64.2' DT )) •SS•(Dg1L)•Rec.•2220000dpm1pCl)
VOTE: 64.2 = Half Life for Y-90 and Rec. - Fractional Carrier Recovery ((W2-W1) /(CVA x 0.1000))

Relative Counting Error =(The Square Root of (TC + BKG * CT)) /(TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight / Expected Weight) * 100
NOTE: Expected Weight - CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)-((DOC - SD) * 24) + (TOC - ST) /100

v RESULTS v

Sr-89/90 CONCENTRATION = 2.95E-02 pci/g DETECTION

UMIT
I RELATIVE COUNTING ERROR = 7.5%

8.78E-04
I PERCENT CARRIER RECOVERY = 87.7"k CU
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WHC-SD-WM-DP-074, REV. 0

LA-220-101 (D-1). 102

VOLUMEin

ENTER MATRIX AS: UOUID, DIRECT SOLID,
<<<<< or SOLID DIGEST ««<

DATE

OF

ample Count Rate ( Rs) _(Total Counts (TC) / Count Time (CT)) - Background In cpm (BKG)
-89/80 pCUL ^ Rs•1000mUL "DF•DDF/

(Cl(+ C2 •( 1 - e to the power of ((-natural log 2) 164.2 * DT )) •SS•Rec.•222000odpm/pCl)
NOTE: 64.2 - Half Life for Y-90 and Rec. - Fractional Carrier Recovery ((W2-W1) /(CVA x 0.1000))
Sr-89190 pCUmL - (Sr29190 pCUL) I 11000mUL
Relative Counting Error - (The Square Root of (TC + BKG * CT)) /(TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery - (Net Weight I Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA308-002.
Delta Time (hours)=((DOC - SD) • 24) + (TOC - ST) 1100

v RESULTS v

ISr-89/90 CONCENTRATION = 1.11E-03 pCi/mL DETECTION

LIMIT
I RELATIVE COUNTING ERROR = 1.8%

2.02E-06
PERCENT CARRIER RECOVERY = 90.5% pCUmL

ab4.3
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WHC-SD-WM-DP-074, REV, 0

Sr-89/90 : LA-220-101 ( D-11. 102 (E-2), 103 ( E-2), 104 (D-1) I SAMPLE
ETECTOR NUMBER ::. 12 CARRIER ADDED In mL CVA 1:000:
OTAL COUNTS C 78200 GROSS WEIGHT 2 0.0680

OUNT TIME in MINUTES CT :^' 10 ARE WEIGHT 1
ACKGROUND In e m BKG .I NEWEIGHT 3 0.0918

IN

AMPLE VOLUME In mL SS <'I.0W1 DELTA TIME hours D 18.80

ILUTION FACTOR DF SR-90 EFFICIENCY FACTOR C1 0.4180

ENTER MATRIX AS: LIGUID, DIRECT SOLID, -90 EFFICIENCY FACTOR C2 0.4860
or SOLID DIGEST SAMPLE COUNT RATE Rs 3816.90

arams of SOLIDSILDIGEST (Do/LI '2:20g7 CRITICAL LEVEL (Lc) 1.06

2.21

iample Count Rate ( Rs) - (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
ir-89/90 pCI/g = Rs"1000mUL"DF/

(C1 + C2' (1 - e to the power of ((-natural log 2) 164.2 * DT ))'SS"(Dg/L)"Ree.'2220000dpm/pCl)

VOTE: 64.2 = Half Life for Y-90 and Rec. - Fractional Carrler Recovery ((W2-W1) I (CVA x 0.1000))

Relative Counting Error =(The Square Root of (TC + BKG' CTp /(TC - BKG * CT)' 1.96 * 100

Percent Carrler Recovery - (Net Weight I Expected Welght)' 100
NOTE: Expected Welght - CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89190 CONCENTRATION = 1.68E+00 Ci/ DETECTION
LIMIT

I RELATIVE COUNTING ERROR = 1.0%
9.76E-04

CIII PERCENT CARRIER RECOVERY = 91.8%

l' J'T-i
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WHC-SD-WM-DP-074, REV. 0

LA-220-101 (D-11. 102 (E-21. 103

in mL

(". 1VF^{#'Of^^l+^^l ; 3 ENTER MATRIX AS: LIQUID, DIRECT SOLID, ^Y-90 EFFICIENCY FACTOR (C20.46601
OLIb DIGEST _.......iri; ««< or SOLID DIGEST ««< SAMPI F C[NINT RATF m.^ 1o17 en

OF

Sample Count Rate ( Rs) - (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
Sr-89190 pCUg - Rs•1000mL/L•DF/

(Cl + C2 •(1 - e to the power of ((-natural log 2) / 64.2 * DT )) •SS"(Dg/L)•Rec.•2220000dpm/pCl)
VOTE: 64.2 - Half Life for Y-90 and Rec. - Fractional Carrier Recovery ((W2-W1) I (CVA x 0.1000))

Relative Counting Error - (The Square Root of (TC + BKG • CT)) /(TC - BKG' CT) * 1.96 100
Percent Carrler Recovery =(Net Weight / Expected Weight) * 100
NOTE: Expected Weight = CVA • 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) • 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 1.94E+00 Ci/ DETECTION

LIMIT
I RELATIVE COUNTING ERROR = 1.0% ,.^ . .

1.09E-03
I PERCENT CARRIER RECOVERY = 91.2% Cu

1!")^};>



WHC-SD-WM-DP-074, REV. 0

TIME In MINUTES (CT)1 .. f41TARE WEIGHT

ENTER MATRIX AS: LIQUID, DIRECT SOLID,

««< or SOLID DIGEST ««<

UMI1Ktif!(kf(1lM136iUMSEPARATION DATE (SD111210g79[ ::IDETECTION LIMIT (Ld) l 2.211

iample Count Rate (Rs) _(Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
ir49/90 pCUg = Rs"1000mUL'DF/

(Cl + C2 •(1 - e to the power of ((-natural log 2) / 64.2' DT)) •SS•(Dg/L)•Rec.•2220000dpm/pCl)
VOTE: 64.2 = Hali Life for Y-00 and Rec. = FracOonal Carrier Recovery ((W2-W1) I (CVA x 0.1000))

Relative Counting Error =(The Square Root of (TC + BKG * CT)) I(TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery =(Net Weight / Expected Weight) * 100
NOTE: Expected Weight - CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD)' 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 7.39E-02 Ci/ DETECTK)N

LIMIT
RELATIVE COUNTING ERROR = 5.6%

1.28E-03

PERCENT CARRIER RECOVERY = 93.3% CII
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WHC-SD-WM-DP-074, REV. 0

01 (D-1). 102 (E-21. 103 (E-2). 104

TA TIME

ENTER MATRIX AS: LIQUID, DIRECT SOLID,
««< or Souo nicFST <««

2.21

Sample Count Rate ( Rs) _(Total Counts (TC) / Count Time (CT)) - Background In cpm (BKG)
Sr-09190 pCUg = Rs•1000mL/L•DF/

(Cl + C2 •( 1 - e to the power of ((-natural log 2)164.2 * DT )) •SS•(Dg/L)"Rec'2220000dpmIpC1)
VOTE: 64.2 - Half LI1e for Y-90 and Rec. - Fractional Carrier Recovery ((W2-W1) I (CVA x 0.1000))

Relative Counting Error =(The Square Root of (TC + BKG • CT)) I(TC - BKG • CT) * 1.96' 100
Percent Carrier Recovery - (Net Weight I Expected Welght)' 100
NOTE: Expected Weight - CVA • 0.1
Detection Levels and Less Than Values are determined from Procedure LA308-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) /100

v RESULTS v

Sr-89/90 CONCENTRATION = 3.49E+01 Ci/ DETECTION

LIMIT
I RELATIVE COUNTING ERROR = 0.2%

1.09E-03
I PERCENT CARRIER RECOVERY = 90.7% CII



I:ArcU IN oUA otLVVV Vn

WHC-SD-WM-DP-074, REV. 0

: LA-220-101 (D-11. 102 (E-2). 103 (E-2). 1041D-1) V DUPLICATE

ENTER MATRIX AS: UOUID, DIRECT SOLID, -90 EFFICIENCY FACTOR C2 0.4660

OLiD WOEST ««< or SOLID DIGEST <<<<< SAMPLE COUNT RATE (Rs) 81807.80

DIGEST Orams of SOLIDS/L ( DO/L) ^ hI:CRITICAL LEVEL (Lc) 1.06

LIMIT (Ld)W 2.21

OF COUNT

iample Count Rate (Rs) _(Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
>r49190 pCUg - Rs"1000mL/L•DF/

(Cl + C2' (1 - e to the power of ((.natural log 2)1".2 * DT )) •SS•(Dg/L)•Rec.•2220000dpm/pCi)

VOTE: 64.2 - Half Life Tor Y-90 and Rec. - Fractional Carrier Recovery ((W2-W1) /(CVA x 0.1000))

Relative Counting Error =(The Square Root of (TC + BKG * CT)) I (TC - BKG * CT)' 1.96 * 100

Percent CarNer Recovery - (Net Welght / Expected Weight) * 100
NOTE: Expected Weight - CVA • 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89190 CONCENTRATION = 2.91E+01 pci/g DETECTION

LIMIT

IRELATIVE COUNTING ERROR = 0.2°k
1.04E-03

I PERCENT CARRIER RECOVERY = 91.0% CII



:^ yl03
LABCORE Data Entry Template for Worklist# 263 1A-

Analyst: Instrument: ABOO Method: LA-220-101 D-l

Worklist Comment:Sr-90 Determine SS using Ludlum detector. SLF WHC-SD-WM-DP-074, REV. 0
Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @SR90-01 SR90-01 SOLID N/A uci/g

I BLNK-PREP @SR90-O1 SR90-O1C SOLID N/A % Rec

1 BLNK-PREP @SR90-01 SR90-O1E SOLID N/A % Ct.

2 STD 5^/ ^ SZ @SR90-O1 SR90-O1 SOLID N/A uci/g

2 STD @SR90-01 SR90-O1C SOLID N/A % Rec

2 STD @SR90-O1 SR90-O1E SOLID N/A % Ct.

3 SAMPLE S94T000299 0 @SR90-01 SR90-O1 SOLID N/A uci/g

3 SAMPLE S94T000299 0 @SR90-O1 SR90-O1C SOLID N/A % Rec

3 SAMPLE S94T000299 0 @SR90-O1 SR90-O1E SOLID N/A

4 DUP S94T000299 0 @SR90-O1 SR90-O1 SOLID

4 DUP S94T000299 0 @SR90-01 SR90-O1C SOLID

4 DUP S94T000299 0 @SR90-O1 SR90-O1E SOLID

5 SAMPLE S94T000300 0 @SR90-O1 SR90-O1 SOLID N/A

5 SAMPLE S94T000300 0 @SR90-O1 SR90-O1C SOLID N/A

5 SAMPLE S94T000300 0 @SR90-01 SR90-O1E SOLID N/A

6 DUP S94T000300 0 @SR90-01 SR90-01 SOLID

6 DUP S94T000300 0 @SR90-01 SR90-O1C SOLID

6 DUP S94T000300 0 @SR90-01 SR90-O1E SOLID

Data Entry Comments:

% Ct.

N/A uCi/g

N/A % Rec

N/A % Ct.

uCi/g

% Rec

% Ct.

N/A uCi/g

N/A % Rec

N/A % Ct.

i2-23-4Y

Units shown for QC (SPK) may not reflect the actual units.

If`1V)

Page: 1



LABCORE Data Entry Template for Worklist# 263

Analyst: W^^ C 9, Instrument: ABOO /2- Method: LA-220-101

Worklist Comment: Sr-90 Determine SS using Ludlum detector. SLF WHC-SD-WM-DP-074 , REV. 0

Seg Type Samplek Rep Al Test Matrix Actual Found DL Unit

Final page for worklist # 263

alt D ^a-at

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 2



IN oUx

WHC-SD-WM-DP-074, REV. 0

Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 103 ( E-2), 104 (D-1) BLANK

TIME

ENTER MATRIX AS: LIQUID, DIRECT SOUD,
««< or SOLID DIGEST ««<

LEVEL

DATE

Sample Count Rate ( Rs) _(Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
9r29190 pCUg - Rs'1000mUL•DF/

(Cl + C2 • (1 - e to the power of ((-natural log 2) / 64.2 * DT )) •SS'(Dg/L)•Rec.•2220000dpm/PCI)
4OTE: 64.2 - Half Life for Y-90 and Ree. - Fractional Carrier Recovery ((W2-W1) /(CVA x 0.1000))

Relative Counting Error - (The Square Root of (TC + BKG • CT)) /(TC - BKG * CT) ' 1.96 ' 100
Percent Carrier Recovery =(Net Welght / Expected Welght)' 100
NOTE: Expected Weight - CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)-((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89190 CONCENTRATION = 3.13E-03 Ci/ DETECTION

LIMIT
IRELATIVE COUNTING ERROR = 70.3% ^ a.

2.BOE-03
I PERCENT CARRIER RECOVERY = 230.2% CI/



WWC-SD-WM-DP-074, REV. 0

BEST AVAILABLE COPY

STANDARD

TIME In MINUTES

ENTER MATRIX AS: LIQUID, DIRECT SOLID,
c«<c or SDLID DIGE3T ««<

DILUTION FACTOR

WEIGHT

LEVEL

Sample Count Rate ( Rs) - (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
r-89190 pCUL - Rs'1000mL1L'DF•DDF1

(Cl + C2 •(1 - e to the power of ((-natural log 2)164.2 * DT )) •SS•Rec.'2220000dpm/pCl)
NOTE: 64.2 - Half Llfe for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA x 0.1000))
Sr-89190 pCl/mL - (Sr-89190 pCUL) I 1000mUL
Relative Counting Error =(The Square Root of (TC + BKG * CT)) /(TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery - (Net Weight I Expected Weight) * 100
NOTE: Expected Weight - CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 9.86E-04 pCi/mL DETECTION

LIMR
I RELATIVE COUNTING ERROR = 2.1%

2.16E-06
IPERCENT CARRIER RECOVERY = 95.9°/, CUmL

1'^YJiG



rLHtit

WHC-SD-WM-DP-074, REV.0

Sr-89190 : LA-220-101 (D-1), 102 JE-2), 103 (E-2), 104 (D-1) SAMPLE

In MINUTES

VOLUMEIn

ENTER MATRIX AS: LIQUID, DIRECT SOLID,
<<<<< or SOLID DIGEST <<<<<

LIMIT

ISample Count Rate (Rs) _(Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
IsrB9190 pCgg = Rs•t000mUL•DF/

(Cl + C2 "(1 - e to the power of ((-natural log 2) I 64.2 * DT )) "SS•(Dg1L)`Rec'2220000dpm1pCl)
NOTE: 64.2 - Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) I (CVA x 0.1000))

Relative Counting Error =(The Square Root of (TC + BKG * CT)) /(TC - BKG' CT) • 1.96 • 100
Percent Carrler Recovery =(Net Welght / Expected Welght)' 100
NOTE: Expected Welght = CVA • 0.1
Detection Levels and Less Than Values are determined from Procedure LA308-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) /100

v RESULTS v

Sr-89/90 CONCENTRATION = 1.05E+00 Ij Ci/g DETECTION

LIMIT
RELATIVE COUNTING ERROR = 3.4%

6.10E-03
IPERCENT CARRIER RECOVERY = 96.7% PCYg

T N :ja3
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WHC-SD-WM-DP-074, REV. 0

103 (E-2). 104

VOLUMEInmL (SS)[ jig;200;)DELTATIME(hours) (DT) 7.58

ENTER MATRIX AS: LIQUID, DIRECT SOLID, -90 EFFICIENCY
<<<<< or SOLIn 11I0EST ««< SAMPI F CfHINT I

of SOLIDSIL

LIMIT

3ample Count Rate (Rs) a(Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
3r-89/90 pCllg - Rs•1000m1JL'DFI

(Cl + C2 •(1 - e to the power of ((-natural log 2) 164.2 * DT )) •SS•(Dg/L)'Rec.•2220000dpm/pCi)
VOTE: 64.2 = Hal/ Life for Y-90 and Rec. - Fractional Carrier Recovery ((W2-W1) /(CVA x 0.1000))

Relative Counting Error - (The Square Root of (TC + BKG • CT)) I (TC - BKG * CT) • 1.96 * 100
Percent Carrier Recovery - (Net Weight / Expected Weight) * 100
NOTE: Expected Weight - CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)p((DOC - SD)' 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 1.15E+00 Ci/ DETECTION

LIMIT
I RELATIVE COUNTING ERROR = 3.1% ^^^ • •

6.41 E-03
I PERCENT CARRIER RECOVERY = 96.6°/, CU

I S"I4



^nnu IN DUA

WHC-SD-WM-DP-074, REV. 0

Sr-89/90 : LA-220-101 ( D-1), 102 ( E-2), 103 (E-2), 104 ( D-1) SAMPLE
ETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1;000'

A OTAL COUNTS C GROSS WEIGHT

OUNT TIME In MINUTES CT 1G TARE WEIGHT 1
ACKGROUND In e m BKG NET WEIGHT 3 0.0968
AMPLE VOLUME In mL 55 DELTA TIME hours D 7.92
ILUTION FACTOR DF SR-90 EFFICIENCY FACTOR C1 0.4180
ENTER MATRIX AS: LIOUID, DIRECT SOLID, -90 EFFICIENCY FACTOR C2 0.4660
««< or SOLID DIGEST ««< SAMPLE CONNT RATF tR.l asss sn

LEVEL

COUNT

Sample Count Rate (Rs) - (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
9r-89190 pCUg = Rs'7000mL/L'DF/

(Cl + C2 '(1 - e to the power of (( -natural log 2)164.2 * DT )) "SS•(Dg/L)`Ree.•2220000dpm/pCl)
MOTE: 64.2 = Half Life for Y-90 and Rec. - Fractional Carrier Recovery ((W2-W1) /(CVA x 0.1000))

Relative Counting Error - (The Square Root of (TC + BKG * CT)) /(TC - BKG' CT)' 1.96 • 100
Percent Carrier Recovery - (Net Welght / Expected Weight) * 100
NOTE: Expected Weight - CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA.i'08-002.
Delta Time (hours)=((DOC - SD) 24) + (TOC - ST) 1100

v RESULTS v

ISr-89/90 CONCENTRATION = 3.51E+01 Ci/ DETECTION

LIMIT
I RELATIVE COUNTING ERROR - 0.9%,

1.84E-02
IPERCENT CARRIER RECOVERY = 96.8% Ci/

I ''1:2J
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WHC-SD-WM-DP-074, REV. 0

102 (E-21. 103 (E-2). 104

VOLUME In

ENTER MATRIX AS: LIQUID, DIRECT SOLID,
««< or SOLID DIGEST ««<

LEVEL

OF COUNT

3ample Count Rate (Rs) _(Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)

3r-89190 pCUg - Rs•1000mL/L•DF/

(Cl + C2 •(t - e to the power of ((-natural log 2) / 64.2 * DT )) "SS•(Dg/L)•Rec.•2220000dpm/pCI)

VOTE: 64.2 - Half Life for Y-90 and Rec. - Fractional Carrier Recovery ((W2-W1) /(CVA x 0.1000))

Relative Counting Error e (The Square Root of (TC + BKG * CT)) /(TC - BKG' CT)' 1.96 * 100

Percent Carrier Recovery = ( Net Weight I Expected Weight) * 100

NOTE: Expected Weight = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours)-((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89I90 CONCENTRATION = 3.03E+01 CU DETECTION
LIMIT

IRELATIVE COUNTING ERROR = 1.0%
1.81 E-02

I PERCENT CARRIER RECOVERY = 97.0%, CU

," ... ^
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LABCORE Data Entry Template for Worklist# 321 ^

Analyst: L(_ Instrument: ABOO / z Method: LA-220-101

Worklist Comment: Use .500 mL for sample 299 and .100 mL for sample 300. SLF

Seg Type SampleN Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @SR90-01 SR90-O1 SOLID N/A uCi/g

1 BLNK-PREP @SR90-01 SR90-O1C SOLID N/A % Rec

1 BLNK-PREP @SR90-01 SR90-O1E SOLID N/A % Ct.

2 STD @SR90-O1 SR90-O1 SOLID N/A uCi/g

2 STD @SR90-01 SR90-O1C SOLID N/A % Rec

2 STD @SR90-O1 SR90-O1E SOLID N/A % Ct.

3 SAMPLE S94T000299 0 @SR90-01 SR90-O1 SOLID N/A uCi/g

3 SAMPLE S94T000299 0 @SR90-01 SR90-O1C SOLID N/A % Rec

3 SAMPLE S94T000299 0 @SR90-01 SR90-O1E SOLID N/A % Ct.

4 DUP S94T000299 0 @SR90-01 SR90-O1 SOLID N/A uCi/g

4 DUP S94T000299 0 @SR90-01 SR90-O1C SOLID N/A % Rec

4 DUP S94T000299 0 @SR90-01 SR90-O1E SOLID N/A % Ct.

5 SAMPLE S94T000300 0 @SR90-01 SR90-O1 SOLID N/A uCi/g

5 SAMPLE S94T000300 0 @SR90-O1 SR90-O1C SOLID N/A % Rec

5 SAMPLE S94T000300 0 @SR90-O1 SR90-O1E SOLID N/A % Ct.

6 DUP S94T000300 0 @SR90-01 SR90-O1 SOLID N/A uCi/g

6 DUP S94T000300 0 @SR90-01 SR90-O1C SOLID N/A % Rec

6 DUP S94T000300 0 @SR90-O1 SR90-O1E SOLID N/A % Ct.

WHC-SD-WM-DP-074, REV. 0

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 1
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LABCORE Data Entry Template for Worklist# 321

Analyst: Ak, L Instrument: ABOO I Z Method: LA-220-101 ^- )

Worklist Comment: Use .500 mL for sample 299 and .100 mL for sample 300. SLF

Seg Type SampleY Rep Al Test Matrix Actual Found DL Unit

Final page for worklist # 321

na^gnature
/^^ fA l' ^/ -1
a^te

WHC-SD-WM-DP-074, REV. 0

Data Entry Comments:

Units shownfor QC (SPK) may not reflect the actual units. Page: 2



WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-SOLIDS ERR

TEST CODE: @SR90-01 SAMPLE POINT: 0
INSTRUMENT: WB27811 SAMPLE PREP: 0

ANALYST: AKL BATCH ID: 0
ANALYSIS DATE: Janua 3 1995

SAMPLE TYPE

STANDARD

BLANK

SAMPLEI

DUPLICATE 1

SAMPLE 2

DUPLICATE 2

STANDARD END

UNITS:
SAMPLE NO.

61B52
S94T299300
594T289
S94T299
S94T300
S94T300

U
ANALYTE

Sr-90
Sr-90
Sr-90
Sr-00

Sr-90
Sr^50

RESULT /N

1.00E-03
1.49E-03
1.11E+00

3.78E+01

DUPLICATE

1.14E+00

3.22E^01

AVERAOE

1.12E+00

3.48E+01

RPD%

2.3X

16.2%

% REC

90.2%

EMI

DET LIM

2.21E-06

2.53E.03

L 2.65E-03

2.40E-03

8.BBE-03

8.67E-03

XCT ER

2.0%

130.7X

2.1%

2.0%

0.7%

0.7%

STD ID: STD VOL:
STANDARD 0 1.000

FormCom IeteABy: MC BIERMAN Signature: Date: 01103195

ChemistApprovai: SL FITZGERALD Sig nature: Date:

Revision 2.1 WHC-SD-WM-DP-074, REV. 0

I 859

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
RESULTS FOR STANDARDS ARE IN PCUmL



INPUT
TOTAL COUNTS 9251
COUNT TIME in MINUTES ( 9
6ACKGROUNDincpm !
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST DILUTION FACTOR ^
SEPARATION TIME 10:00
SEPARATION DATE 1212919L
TIME OF COUNT 73:25
DATE OF COUNT 11!l919f
CARRIER ADDED in mL
GROSS WEIGHT aA2^
TARE WEIGHT
STANDARD VALUE 11121

RESULT
SAMPLE COUNT RATE 9.23E+02
CRITICAL LEVEL 9.71E-01
NET WEIGHT 0.0953
DELTA TIME (hours) 3.42
SR-90 EFFICIENCY FACTOR 0.42
Y-90 EFFICIENCY FACTOR 0A7
Rmaz N/A
DETECTION LIMIT 2.03
Sr-8950 CONC in yCi/mL 1.00E-03
Relative Counting Error 2.0%
Percent Canier Recovery 95.3%

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUNDincpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED In mL
GROSS WEIGHT
TARE WEIGHT

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cprn
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (grL)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED In mL
GROSS WEIGHT
TARE WEIGHT

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
64CKGROUNDincpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TARE WEIGHT

RESULT RESULT RESULT
SAMPLE COUNT RATE 1.20E+00 SAMPLE COUNT RATE 9.80E+03 SAMPLE COUNT RATE 7.83E4W
CRITICAL LEVEL 9.71E-01 CRITICAL LEVEL 9.71E-01 CRITICAL LEVEL 9.71E-01
NEf WEIGHT 0.0954 NET WEIGHT 0.0953 NET WEIGHT 0.0952
DELTA TIME (hours) 3.58 DELTA TIME (hours) 4.17 DELTA TIME (hours) 4A2
SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR 0A2 SR-90 EFFICIENCY FACTOR 0A2
Y-90 EFFICIENCY FACTOR 0.47 Y-90 EFFICIENCY FACTOR 0A7 Y-90 EFFICIENCY FACTOR 0AT
Rmax NIA Rmax N/A Rmaa WA
DETECTION LIMIT 2.03 DETECTION LIMIT 2.03 DETECTION LIMIT 2.03
SrA.9r90 CONC in yCUg 1.49E-03 Sr-89/90 CONC in PCUg 3.75E+01 Sr-09/90 CONC in yCi/0 3.22E+01
Relative Counting Error 130.7% Relative Couming Error 0.7% RelaOve Counting Error 0.7%
Percent Carrier Recovery 95.4% Percent Carrier Recovery 95.3% Percent Carrier Recovery 95.2%

ISolid-Sam ple Run: olid-0u licate Run: Li uids Standard End

INPUT INPUT INPUT
TOTAL COUNTS i92Y TOTAL COUNTS 98K TOTAL COUNTS
COUNT TIME in MINUTES 10 COUNT TIME in MINUTES 76 COUNT TIME Si MINUTES

..a BACKGROUND in cprn BACKGROUND In cpm BACKGROUND In cpm
SAMPLE VOLUME in mL 85 SAMPLE VOLUME in mL SAMPLE VOLUME In mL
DILUTION FACTOR DILUTION FACTOR 4 DILUTION FACTOR
DIGEST FACTOR (g/L) DIGEST FACTOR (0/L) Y DIGEST DILUTION FACTOR

/4 SEPARATION TIME i&YAI SEPARATION TIME t0:00 SEPARATION TIME
'r SEPARATION DATE 1129194 SEPARATION DATE SEPARATION DATE

TIME OF COUNT 9324 TIME OF COUNT 14:00 TIMEOFCOUNT
DATE OF COUNT 32f29194 DATE OF COUNT 12I18184 DATE OF COUNT
CARRIER ADDED in mL 7 CARRIER ADDED in mL CARRIER ADDED in mL
GROSS WEIGHT DA335 GROSS WEIGHT B.OM9 -.: GROSS WEIGHT
TARE WEIGHT

RESULT

TARE WEIGHT

RESULT

TARE WEIGHT
STANDARD VALUE

RESULT
SAMPLE COUNT RATE 8.90E+02 SAMPLE COUNT RATE 9.62E+02 SAMPLE COUNT RATE
CRITICAL LEVEL 9.71E-01 CRITICAL LEVEL 9.71E-01 CRITICAL LEVEL
NET WEIGHT 0.0949 NET WEIGHT 0.0958 NET WEIGHT
DELTA TIME (hours) 3.75 DELTA TIME (hours) 4.00 DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR OA2 SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR 0.47 Y-90 EFFICIENCY FACTOR 0A7 Y-90 EFFICIENCY FACTOR
Rmax IUA Rmex N/A Rmax
DETECTION LIMIT 2.03 DEfECTIONLIMIT 2.03 DETECTION LIMIT
Sr-89/90 CONC in pCVg 1.11EM0 Sr-89/90 CONC in yCUg 1.14E+00 Sr-89/90 CONC in pCi/mL
Relative Counting Error 2.1% Relative Counting Enar 2.0% Relative Counting Error
Percent Carder Recovery 94.9% Percent Carder Recovery 95.6% Percent Carrier Recovery

n

I

T̂•^

^

Revision 2.1



01 / D-1 Sr-89/90: LA-220-101 (D-1). 102 BLANK

^; ^^^^^itlrlfl UNT TIME in MINUTES I (CT)' 1DITARE WEIGHT 1(W1A. 7:B9f:^I

SOLID COUNT RATE I (Rs)11 1.20ISR-90EFFICIENCYFACTORI (C1)1 0.4180

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS w
RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 ^

v RESULTS v

Sr-89/90 CONCENTRATION = 1.49E-03 uCi/a

IRELATIVE COUNTING ERROR = 130.7%

IPERCENT CARRIER RECOVERY = 95.4%

DETECTION

LEVEL

2.53E-03
pCi/g

Data Ent by : MC BIERMAN Date: 03-Jan-95
pproved by: SL FITZGERALD Date: `-I- 9S

Form WB Rev.2.1 220-10n WR o...e 4 ..f,
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LA-220-1 01

LIQUID

r

102 (E-2). 104

COUNTS

TIME in MINUTES

COUNT RATE

OF

WEIGHT

STANDARD

922.50 JISR-90 EFFICIENCY FACTO (Cl) 1 0.4180

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

R
r-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
S*DF'DDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

DETECTION
LEVEL

IRELATIVE COUNTING ERROR = 2.0%

I PERCENT CARRIER RECOVERY = 95.3%

2.21 E-06
pCi/L

Data Ent by : MC BIERMAN Date: 03-Jan-95
pproved by : SL FITZGERALD Date:

cnem VVO oc.. 9 4 OOn4nn %I1IC

9
Cn
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LA-220-101 / D-1 Sr-89/90 : LA-220-101 ( 0-1). 102

TIME in MINUTES

SOLID COUNT RATE

ARE WEIGHT

890.30 IISR-90 EFFICIENCY FACTOR 0.4180

OF

Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

s"

W

RESULTS v

Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life forY-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

ISr-89/90 CONCENTRATION = 1.11E+00 I uCi/a I

I RELATIVE COUNTING ERROR = 2.1%

I PERCENT CARRIER RECOVERY = 94.9%

DETECTION

LEVEL

2.53E-03
pCi/g

Data Entry by : MC BIERMAN Date: 03-Jan-95
pproved by: SL FITZGERALD Date: /-y- ^

Form WB Rev. 2.1 22n-10n WR

^
U)

-O
0
A

:33

0



LA-220-101 / D-1 LA-220-101 102 DUPLICATE

x^j^}5(Q^f^,^^COUNT TIME in MINUTES (CT) 1011TARE WEIGHT I (W1)l; fi.98221

SOLID COUNT RATE 962.00 hSR-90 EFFICIENCY FACTOR I (Cl) 1 0.4180

Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 ^-

ISr-89/90 CONCENTRATION = 1.14E+00 uCi/o I

RELATIVE COUNTING ERROR = 2.0%

PERCENT CARRIER RECOVERY = 95.6%

DETECTION

LEVEL

2.40E-03
NCi/g

Data Ent by : MC BIERMAN Date: 03-Jan-95
pproved by: SL FITZGERALD Date: /- y- Sj-

Fonn WB Rev. 2.1 220-10n_WB Page 1 of 1

9
C/)

^
b
b

0

,.+



LA-220-101 / D-1 104

'^^^^^^COUNT TIME in MINUTES (CT) iQ^^TARE WEIGHT (W1) 4; 7^192^
^' 321 BACKGROUND in corn (BKGI N2&^ET WEIGHT nrv31 n noss

SOLID COUNT RATE 8796.30 pSR-90 EFFICIENCY FACTO 0.4180

Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

i^
\17

Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA*0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 ^-

DETECTION

JSr-89/90 CONCENTRATION = 3.75E+01 uCi/g I

RELATIVE COUNTING ERROR = 0.7%

PERCENT CARRIER RECOVERY = 95.3%

LEVEL

8.66E-03
NCUg

Data Ent by : MC BIERMAN Date: 03-Jan-95

pproved by: SL FITZGERALD Date: y- 5

Form WB Rev. 2.1 220-10n_WB Page 1 of 1

9

I
-U
6
V

:0

<
0



LA-220-101 / D-1 Sr-89/90 : LA-220-101 ( D-1 ) , 102 E-2 , 104 ( D-1 ) DUPLICATE
, m m .1_OtlQ.

DUPLICATE OTAL COUNTS (TC) 753>33! ROSS WEIGHT 2 7871fI. .. . : . .. :«
^ ^e1f# *- COUNT TIME in MINUTES (CT) `tQ ARE WEIGHT (W1)

321 BACKGROUND in cpm (BKG) 2,8 NET WEIGHT 3 0.0952
SAMPLE VOLUME in mL (SS) b la1p; DELTA TIME HOURS D 4.42

SR90•01 DILUTION FACTOR D
DIGEST DILUTION FACTOR D /L

SOLID SAMPLE COUNT RATE (Rs) 7833.70 R-90 EFFICIENCY FACTO (C1) 0.4180

Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

G7

Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/B4.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)*1.96)
Percent Canier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

ISr-89/90 CONCENTRATION = 3.22E+01 uCi/a I

I RELATIVE COUNTING ERROR = 0.7%

IPERCENT CARRIER RECOVERY = 95.2%

DETECTION

LEVEL

8.57E-03
VCi/g

Data Ent by : MC BIERMAN Date: 03-Jan-95
pproved by: SL FITZGERALD

=z
Date:u - S

^

^
v

W

G
0

Form WB Rev. 2.1 220-10n_WB I Page 1 of 1



f / o^
LABCORE Data Entry Template for ^orklist# 387

N^Z_

Analyst: f} eL Instrument: ABOO i'^- Method: LA-220-101 0-1

Worklist Comment: See Scot Fitzgerald for sample size. SLf WHC-SD-WM-DP-074, REV. 0
Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @SR90-O1 SR90-O1 SOLID N/A uCi/g

1 BLNK-PREP @SR90-01 SR90-O1C SOLID N/A % Rec

1 BLNK-PREP @SR90-O1 SR90-O1E SOLID N/A % Ct.

2 STD S/65a @SR90-O1 SR90-O1 SOLID N/A uCi/g

2 STD @SR90-O1 SR90-O1C SOLID N/A % Rec

2 STD @SR90-O1 SR90-O1E SOLID N/A % Ct.

3 SAMPLE S94T000268 0 R @SR90-O1 SR90-O1 SOLID N/A uCi/g

3 SAMPLE S94T000268 0 R @SR90-O1 SR90-O1C SOLID N/A % Rec

3 SAMPLE S94T000268 0 R @SR90-O1 SR90-O1E SOLID N/A % Ct.

4 DUP S94T000268 0 R @SR90-O1 SR90-O1 SOLID N/A uci/g

4 DUP S94T000268 0 R @SR90-01 SR90-O1C SOLID N/A % Rec

4 DUP S94T000268 0 R @SR90-O1 SR90-O1E SOLID N/A % Ct.

5 SAMPLE S94T000282 0 R @SR90-O1 SR90-O1 SOLID N/A uCi/g

5 SAMPLE S94T000282 0 R @SR90-01 SR90-O1C SOLID N/A % Rec

S SAMPLE S94T000282 0 R @SR90-O1 SR90-O1E SOLID N/A % Ct.

6 DUP S94T000282 0 R @SR90-O1 SR90-O1 SOLID N/A uCi/g

6 DUP S94T000282 0 R @SR90-01 SR90-O1C SOLID N/A % Rec

6 DUP S94T000282 0 R @SR90-O1 SR90-O1E SOLID N/A % Ct.

7 SAMPLE S94T000283 0 R @SR90-01 SR90-01 SOLID N/A uCi/g

7 SAMPLE S94T000283 0 R @SR90-O1 SR90-O1C SOLID N/A % Rec

Data Entry Comments:
S',- /rs 28Z .s z83 w,'// 6c d, fo G^'

k PD. -,rV /-/P- 9s- A-L

Units shown for QC (SPK) may not reflect the actual units. Page: 1

It'7G7



LABCORE Data Entry Template for Worklist# 387

Analyst: A^L Instrument: ABOO 0- Method: LA-220-101 1) - /

Worklist Comment: See Scot Fitzgerald for sample size. SLf WHC-gp-WM-DP-074, REV. 0

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit
7 SAMPLE S94T000283 0 R @SR90-O1 SR90-O1E SOLID N/A % Ct.

8 DUP S94T000283 0 R @SR90-O1 SR90-O1 SOLID N/A uci/g

8 DUP S94T000283 0 R @SR90-O1 SR90-01C SOLID N/A % Rec

8 DUP S94T000283 0 R @SR90-01 SR90-O1E SOLID N/A % Ct.

9 SAMPLE S94T000284 0 R @SR90-01 SR90-01 SOLID N/A uci/g

9 SAMPLE S94T000284 0 R @SR90-01 SR90-O1C SOLID N/A % Rec

9 SAMPLE S94T000284 0 R @SR90-01 SR90-O1E SOLID N/A % Ct.

10 DUP S94T000284 0 R @SR90-01 SR90-O1 SOLID N/A uci/g

10 DUP S94T000284 0 R @SR90-O1 SR90-O1C SOLID N/A % Rec

10 DUP S94T000284 0 R @SR90-01 SR90-O1E SOLID N/A % ct.

Final page for worklist # 387
,III

L^ U/^ ^- , ^ 3
Analyst tgn ure

,e4l/
v/^

^^ate^ ^
6

/-17-S.f

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 2

:t SGS



WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-SOLIDS ERR

TEST CODE: @SR90-01 SAMPLE POINT: 0
INSTRUMENT: WB27811 SAMPLE PREP: 0

ANALYST: AKL BATCHID: 0
ANALYSIS DATE: Janua 17 1995

SAMPLE TYPE

STANDARD'

BLANK
SAMPLE 1

DUPLI TE 1

SAMPLE 2

DUPLICATE 2
STANDARD END

UNITS:
SAMPLE NO.

61B62

S94T269
394T268

S94T268

S94T282
S94T282

U

ANALYTE

Sr-90
Sr.SO

3M190

Sr.lO

Sr-90

Sr-!0

RESULT 7N

1.02E-05
2.10E-02
1.81E-00

1.69EM0

DUPLICATE

1.68E+00

l.81E-01

AVERAOE

1.76E+00

1.28EW0

RPD%

6.2%

17.1%

% REC

91.7%

DET LIM

2.16E-06

2.14E-02
2.11E-02

2.14E-02

2.11E-02

221E-02

%CT ER

2.0%

83.2%
4.7%

5.0%

5.1%

6.7%

STD IO: STD VOL.:
9TANDARD 0 1.000

Com Ieted By . MC BIERMAN SI nature: / m Dab: 01/17n6

r

onn

nemist Approval: SL FITZGERALD SI naturr Dab: 11IBA

Kevrsion [.'i
WHC-SD-WM-DP-074, REV. 0

lsu9

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
' RESULTS FOR STANDARDS ARE IN yCUmL



INPUT INPUT INPUT INPUT
TOTAL COUNTS 96TY '.; TOTAL COUNTS 46 TOTAL COUNTS 15M Si t TOTAL COUNTS RY777
COUNT TIME in MINUTES 10 COUNT TIME in MINUTES TO COUNT TIME in MINUTES 10 -t COUNT TIME in MINUTES 10
BACKGROUND in cpm 3 BACKGROUND in cpm 3 SACKGROUNDincprn 3 d BACKGROUNDincpm 3
SAMPLE VOLUME in mL SAMPLE VOLUME in mL SAMPLE VOLUME in mL SAMPLE VOLUME In mL 1
DILUTION FACTOR DILUTION FACTOR 101 DILUTION FACTOR 1 t DILUTION FACTOR
DIGEST DILUTION FACTOR DIGEST FACTOR (O/L) 1017 -': DIGEST FACTOR (gyL) 10i. S; DIGEST FACTOR (0/L) 10i0282
SEPARATION TIME 12:50 SEPARATION TIME 12:50 SEPARATION TIME SEPARATION TIME 12i55
SEPARATION DATE 01HE195 SEPARATION DATE 01117195 SEPARATION DATE 01Liy94 SEPARATION DATE 01113/95
TIME OF COUNT 16:55 TIME OF COUNT 46:42 TIME OF COUNT 18:00 ol TIME OF COUNT 19:10
DATE OF COUNT 011`113195 DATE OF COUNT 01719Ai : DATE OF COUNT 01f1 DATE OF COUNT 01113I9S
CARRIER ADDED in mL I CARRIER ADDED in mL d -.: CARRIER ADDED in mL CARRIER ADDED in mL 1
GROSS WEIGHT }'.034 GROSS WEIGHT 7,00^9 'i: GROSS WEIGHT GROSS WEIGHT T:0516
TARE WEIGHT ATB d TARE WEIGHT 5.9065 -: TARE WEIGHT TARE WEIGHT
STANDARD VALUE 1.1108

RESULT RESULT RESULT RESULT
SAMPLE COUNT RATE 9.60E+02 SAMPLE COUNT RATE 2.00E+00 SAMPLE COUNT RATE 1.51E+02 SAMPLE COUNT RATE 9.01E+01
CRITICAL LEVEL 9.71E.01 CRITICAL LEVEL 9.71E-01 CRITICAL LEVEL 9.71E-01 CRITICAL LEVEL 9.71E-01
NET WEIGHT 0.0969 NET WEIGHT 0.0974 NET WEIGHT 0.0972 NET WEIGHT 0.0939
DELTA TIME (hours) 4.08 DELTA TIME (hours) 3.87 DELTA TIME (hours) 5.08 DELTA TIME (hcurs) 5.25
SR-90 EFFICIENCY FACTOR 0.42 SRSO EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR 0A2 SR-90 EFFICIENCY FACTOR 0A2
Y-90 EFFICIENCY FACTOR 0A7 Y-90 EFFICIENCY FACTOR 0.47 Y-90 EFFICIENCY FACTOR 0A7 Y-90EFFICIENCY FACTOR 0A7
Rmax IUA Rmex N/A Rmax WA Rmmr WA
DETECTION LIMIT 2.03 DETECTION LIMIT 2.03 DETECTION LIMIT 2.03 DETECTION LIMIT 2.03
Sr-89/90 CONC in yCi/mL 1.02E.03 Sr-8990 CONC In yCi/0 2.10E-02 Sr-89/90 CONC in yCi/0 1.58E00 Sr-89/90 CONC in yCVO 9-81 E-01
Relative Counting Error 2.0% Relative Counting Error 83.2% Relative Counting Error 5.1X RekOve Counting Error 8.7%
Percent Canier Recovery 96.9% Percent Carrier Recovery 97.4% Percent Carner Recovery 97.2% Percent Carrier Recovery 93.9%

SolidSam le Run: olid-0u licate Run: Li uids Standard End

^
\̂^

Revision 2.1

INPUT INPUT INPUT
TOTAL COUNTS 760 TOTAL COUNTS 1620 TOTAL COUNTS
COUNT TIME in MINUTES 1B COUNT TIME in MINUTES 10 COUNT TIME in MINUTES
BACKGROUND in cpm 7 BACKGROUND in cpm 3 g.ACKGROUNDincpm

^

SAMPLE VOLUME in mL 1 SAMPLE VOLUME in mL 4 SAMPLE VOLUME in mL
Cl)DILUTION FACTOR 141 DILUTION FACTOR 101 DILUTION FACTOR

DIGEST FACTOR (9/L) 01 DIGEST FACTOR (yL) 10. DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE

12:30
91H

SEPARATION TIME
SEPARATION DATE

12:50 '
01J73190 '. I

SEPARATION TIME
SEPARATION DATE

TIME OF COUNT 17O06 TIME OF COUNT 47N7 :.: TIME OF COUNT
DATE OF COUNT 01H3/95 DATE OF COUNT 01f1Jt73 ;.':: DATE OF COUNT 0
CARRIER ADDED in mL
GROSS WEIGHT

7
. A6S5 I'.

CARRIER ADDED in mL
GROSS WEIGHT

4 .:
7.081 ':

CARRIER ADDED in mL
GROSS WEIGHT

^

TARE WEIGHT TARE WEIGHT 6. TARE WEIGHT
STANDARD VALUE .p

RESULT RESULT RESULT
SAMPLE COUNT RATE 1.75E+02 SAMPLE COUNT RATE 1.59E+02 SAMPLE COUNT RATE
CRITICAL LEVEL 9.71E-01 CRITICAL LEVEL 9.71E-01 CRITICAL LEVEL (T^
NET WEIGHT 0.0970 NET WEIGHT 0.0959 NET WEIGHT
DELTA TIME (hours) 4.27 DELTA TIME (hours) 4.95 DELTA TIME (hours) ^
SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR 0A7 Y-90 EFFICIENCY FACTOR 0A7 Y-90 EFFICIENCY FACTOR
Rmax WA Rmax WA Rmax
DETECTION LIMIT 2.03 DETECTION LIMIT 2.03 DETECTION LIMIT
Sr-89/90 CONC in yCUO 1.84E+00 Sr-89/90 CONC in yCi/0 1.68E00 Srb9FJO CONC In yCi/mL
Relative Counting Error 4.7% Relative Counting Error 5.0% Relative Counting Error
Percent Carner Recovery 97.0% Percent Canier Recovery 95.9% Percent Carrier Reca+ery



02 (E-2). 104

TIME in MINUTES

COUNT RATE I (Rs)A 2.00bSR-90EFFICIENCYFACTORI (Ct)1 0.4180

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with
RS'1000•DF/((C1+C2`(1-e to the power of ((-natural log 2)/64.2•DT)))•SS'DDF'REC'2220000)
NOTE: 64.2 = Half Life for Y-W and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG ' CT)•1.96)
Percent Carrier Recovery = ( Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA • 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time ( hours) = ((DOC - SD) • 24) + (TOC - ST) / 100 r

IRELATIVE COUNTING ERROR - 83.2%

I PERCENT CARRIER RECOVERY = 97.4%

DETECTION

LEVEL

2.14E-02
pci/g

lData Entry by : MC BIERMAN
zzz^

/ Date: 17-Jan-95
roved b: SL FITZGERALD Date: - 9`J

Form WB Rev. 2.1 220-10n_WB Page 1 of 1

WHC-SD-WM-DP-074, REV. 0

1871



in MINUTES

RATE

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in NCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<O
RS'DF'DDF'1000/((C1+C2'(1 -e to the power of ((-natural log 2)/64.2'DT)))'SS'REC'2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA' 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG CT) /(TC - BKG' CT)'1.96)
Percent Carrier Recovery = (Net Weight / Expected weight)' 100
NOTE: Expected weight = CVA' 0.1
Detection Lewis and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD)' 24) +(TOC - ST) / 100

v RESULTS v
Sr-69/90 CONCENTRATION = 1.02E-03 CilmL

DETECTION
LEVEL

RELATIVE COUNTING ERROR = 2.0% 2.16E-06
NCi/L

IPERCENT CARRIER RECOVERY = 96.9%

Data Entry by : MC BIERMAN i 1 i Date: 17-Jan-95
roved b : SL FITZGERALD Date: 18- j$-

Form WB Rev. 2.1 220-10n WB

WHC-SD-WM-DP-074, REV. 0

1 S'72



TIME in MINUTES (CT)[ 0 ITARE WEIGHT

SOLID ISAMPLE COUNT RATE (Rs) I 175.401SR-90 EFFICIENCY

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCl/g Replace RS with RMAX if RSr_Lc and RS>=0 or Replace RS with Lc if RS<0
RS'1000'DF/((C1+C2'(1-e to the power of ((-natural log 2)164.2'DT)))'SS'DDF'REC'2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W 1) /(CVA' 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG' CT) /(TC - BKG' CT)'1.96)
Percent Carrier Recovery = (Net Weight / Expected weight)' 100
NOTE: Expected weight = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD)' 24) + (TOC - ST) 1100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 1.84E+00 pCUg LEVEL

RELATIVE COUNTING ERROR = 4.7% 2.14E-02
NCUg

I PERCENT CARRIER RECOVERY = 97.0%

Data Ent b : MC BIERMAN Date: 17Jan-95
A roved b: SL FITZGERALD Date: - Q- ,S'
Form WB Rev. 2.1 220-10n WB Page 1 of 1

WHC-SD-WM-DP-074, REV. 0

2 tz^ 73



in WEIGHT

SOLID ASAMPLE COUNT RATE I (Rs) A 159.40 OSR-90 EFFICIENCY

Count Rate (Rs) =(Tofal Counts (TC) / Count Time ( CT)) - Background in cpm (BKG)

Sr-89/90 CONC in YCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc'rf RS<0
RS•1000•DF/((C1+C2*(1 -e to the power of ((-natural log 2)/64.2`DT)))•SS'DDF•REC'2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG' CT) / (TC - BKG' CT)•1.96)
Percent Carrier Recovery =(Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time ( hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 ^-

RELATIVE COUNTING ERROR - 5.0%

I PERCENT CARRIER RECOVERY = 95.9%

DETECTION

LEVEL

2.14E-02
NCi/g

Data Entry by: MC BIERMAN

I

Date: 17Jan-95

I!Eerovedl b : SL FITZGERALD Date: f- -^
Form WB Rev. 2.1 220-10n WB Page 1 of 1

WHC-SD-WM-DP-074, REV. 0

t $'/.}



LA-220-101 I D-1

WEIGHT

SOLID 1SAMPLECOUNTRATE I (Rs)1 151.40

Count Rate ( Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-69/90 CONC in yCUg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

RS'1000'DF/((C1+C2'(1-e to the power of ((-natural log 2)84.2'DT)))'SS'DDF'REC'2220000)
NOTE: 64.2 = Hag Life for Y-90 and Reo. = Fractional Carrier Recovery ((W2-W 1) /(CVA' 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG CT) /(TC - BKG' CT)'1.96)
Percent Carrier Recovery = (Net Weight / E)pected weight) 100
NOTE: E)pected weight = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
DeRa Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100 r-

ISr-89I90CONCENTRATION = 1.59E+00 uCUc I

RELATIVE COUNTING ERROR = 5.1%

PERCENT CARRIER RECOVERY = 97.2%

DETECTION

LEVEL

2.14E-02
pCi/g

Data Ent b : MC BIERMAN Date: 17-Jan-95

roved b : SL FITZGERALD Date: - 45'-

Form WB Rev. 2.1 220-10n WB Page 1 of I

WHC-SD-WM-DP-074, REV. 0

1875



TIME in MINUTES

SOLID COUNT RATE

WEIGHT

90.101SR90 EFFICIENCY FACTO (C111 0.4180

Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

RS'1000'DF/((C1+C2'(1< to the power of ((-natural log 2)/64.2*DT))pSS'DDF•REC•2220000)

NOTE: 64.2 = Half Lite for Y90 and Rec. = Fractional Carrier Recovery ((W2-Wi)/(CVA' 0.1000))
Relat'rve Counting Error = The Square Root of ((TC + BKG' CT) /(TC - BKG * CT)•1.96)
Percent Carrier Recovery = ( Net Weight / Expected weight) 100
NOTE: Expected weight = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100 ^

ISr-89/90CONCENTRATION = 9.81E-01 uCUo I

RELATIVE COUNTING ERROR = 6.7%

I PERCENT CARRIER RECOVERY = 93.9%

DETECTION

LEVEL

2.21 E-02
NCi/g

Data EM b : MC BIERMAN i.., .- -.^ Date: 17-Jan-95

Approved b : SL FITZGERALD Date: J_ 8_9

Form WB Rev. 2.1 220-10n_WB Page 1 of 1

WHC-SD-WM-DP-074, REV. 0

^d_Si6



WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-SOLIDS ERR

TEST CODE: OSR90-01 SAMPLE POINT: 0
INSTRUMENT: WB27811 SAMPLE PREP: 0

ANALYST: AKL BATCHID: 0
ANALYSIS DATE: Janua ry 17, 1995

UNITS: II
SAMPLE TYPE SAMPLE NO. ANALYTE RESULT/N DUPLICATE AVERAOE RPD% % REC DETLIM %CT ER

STANDARD'
BLANK SrSO ERR
SAMPLE 1 S6/T28.4 Sr-SO 1.BBEMO 296E+00 2.12E^00 22.0% 2,18E-02 4,6%

DUPLICATE I S64T28^ Sr.30 2.16E-02 4.2%
SAMPLE 2 S94T284 Sr-00 2.21E+00 2.10Et00 2.16E+00 4.8% 2.11E-02 4.3%

DUPLICATE 2 334T284 Sr-SO 2.13E-02 4.4%
STANDARD END

STD ID: STD VOL.:

NARRATIVE: Analyst Comments:

Chemist Comments:

. ..` . ...:. S : . . ' . :

! ;

b b

h 2

j F

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
' RESULTS FOR STANDARDS ARE IN yCUmL

orm Com leted : MC BIERMAN SI nature: 2 ^ Datb: 01/17M6

hemist Approval: SL FITZGERALD SI naturr. Date:

ReWsion2.1 WHC-SD-WM-DP 074, REV.0

1S77



INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUNDIncpm
SAMPLE VOLUME In mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED In mL

;L...... ......e:GROSS WEIGHT
TARE WEIGHT
STANDARD VALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmav
DETECTION LIMIT
SrA9/90 CONC in pCVmL
RelatFre Counting Enor
Percent Carrier Recovery

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUNDincpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (OIL)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in ml
GROSS WEIGHT
TARE WEIGHT

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (Orl)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TARE WEIGHT

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUNDIncpn
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (0/L)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TARE WEIGHT

RESULT RESULT RESULT
SAMPLE COUNT RATE SAMPLE COUNT RATE 2.13E+02 SAMPLE COUNT RATE 2.01E+02
CRITICAL LEVEL CRITICAL LEVEL 9.71E.01 CRITICAL LEVEL 9 7111
NET WEIGHT NET WEIGHT 0.0960 NET WEIGHT

.
0.0950

DELTA TIME (houre) DELTA TIME (houre) 5.77 DELTA TIME (hours) 5.97
SR-90 EFFICIENCY FACTOR SR-90 EFFICIENCY FACTOR 0A2 SR-90 EFFICIENCY FACTOR 0A2
Y-90 EFFICIENCY FACTOR Y30 EFFICIENCY FACTOR 0A7 V-90 EFFICIENCY FACTOR 0A7
Rma>< Rmsc N/A Rmac WA
DEfECTIONLIMIT DETECTION LIMIT 2.03 DETECTION LIMIT 2.03
Srb9/90 CONC in yCYO Sr-89/9D CONC in yCi/0 2.21E+00 Sr-89190 CONC in PCVO 2.10E+00
Relative Counting Error Relative Counting Error 4.3% Relative Counting Error t./%
Percent Carrier Recovery Percent Carrier Recovery 96.0% Percent Canier Recovery 95.0%

Sam le Run:12 olid olid-0u licate Run: i uids Standard End

INPUT INPUT INPUT
TOTAL COUNTS 8770 -.: TOTAL COUNTS 250 TOTALCOUNTS =
COUNT TIME in MINUTES i0 . COUNT TIME in MINUTES 40 COUNT TIME in MINUTES
BACKGROUND in cpm S .: BACKGROUND In cpm S BACKGROUNDincpm
SAMPLE VOLUME in mL SAMPLE VOLUME in mL SAMPLE VOLUME in mL C^
DILUTION FACTOR 19f DILUTION FACTOR DILUTION FACTOR
DIGEST FACTOR (0/L) DIGEST FAOR (OIL)

ki

DIGEST DILUTION FACTOR
SEPARATION TIME 12: SEPARATION TIME SEPARATION TIME
SEPARATION DATE H SEPARATION DATE SEPARATION DATE
TIMEOFCOUNT 78:21

`
TIMEOFCOUNT TIMEOFCOUNT

DATE OF COUNT 011 12195 DATE OF COUNT 1113190 DATE OF COUNT
CARRIER ADDED in mL 1 CARRIER ADDED in mL 4 CARRIER ADDED in mL
GROSS WEIGHT Ai20 ". GROSS WEIGHT 7.0602 GROSS WEIGHT O
TARE WEIGHT TARE WEIGHT -.: TARE WEIGHT

STANDARD VALUE -
RESULT RESULT RESULT

SAMPLE COUNT RATE 1.75E+02 SAMPLE COUNT RATE 2.23E402 SAMPLE COUNT RATE m
CRITICALLEVEL 9.71E-01 CRITICALLEVEL 9.71E-01 CRITICALLEVEL
NET WEIGHT 0.0953 NET WEIGHT 0.0971 NET WEIGHT
DELTA TIME (hourc) 5.13 DELTA TIME (hours) 5.65 DELTA TIME (hours) C
SR-90 EFFICIENCY FACTOR 0A2 SR-90 EFFICIENCY FACTOR 0A2 SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR 0A7 Y-90 EFFICIENCY FACTOR 0A7 Y-90 EFFICIENCY FACTOR
Rmair N/A Rmax IUA Rmez
DETECTION LIMIT 2.03 DETECTION LIMIT 2.03 DETECTION LIMIT
Sr-89190 CONC in PCUO 1.09E+00 SrA9iH0 CONC in pCVg 2.76E+00 Sr-89/90 CONC in yCi/mL
Relatine Counting Ertor 1.8% Relative Counting Ermr 4.2% Relative Counting Ermr
Percent Camer Recovery 95.3% Percent Carrier Recovery 97.1% Percent Carner Recovery

nermiun <. ^
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TIME in MINUTES

SOLID COUNT RATE

WEIGHT

FACTOR

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in NCVg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS•1000•DF/((C1+C2•(1-e tothe power of ((-natural log 2)l64.2•DT)))•SS•DDF'REC•2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Cartier Recovery ((W2-Wi)/(CVA • 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG • CT) /(TC - BKG • CT)'1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) • 100
NOTE: Expected vreight = CVA • 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) • 24) + (TOC - ST) 1100 ^

ISr-89190CONCENTRATION = 1.89E+00 I uCi/a I

RELATIVE COUNTING ERROR = 4.8%

PERCENT CARRIER RECOVERY = 95.3%

0.4180

DETECTION

LEVEL

2.19E-02
pci/g

Data Ent b : MC BIERMAN :.-^- Date: 17-Jan-95
roved b : SL FITZGERALD Date:

Form WB Rev. 2.1 220-10n_WB Page 1 of 1

WHC-SD-WM-DP-074, REV.0

Lb:9



102

WEIGHT

RATE

Count Rate ( Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in NCUg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS'1000'DF/((C1+C2'(1-e to the power of ((-natural log 2)/64.YDT)))•SS'DDF'REC'2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA • 0.1000))
Relative Counting Error = The Square Root of ( (TC + BKG • CT) / (TC - BKG * CT)'1.96)
Percent Carrier Recovery =(Net Weight / Expected weight) • 100
NOTE: Expected weight = CVA • 0.1
Detection Lewis and Less Than Values are determined from Procedure LA-508-002.
Delta Time ( hours) = ((DOC - SD) * 24) + (TOC - ST) I 100 ^

2.36E+00

RELATIVE COUNTING ERROR - 4.2%

PERCENT CARRIER RECOVERY = 97.1%

DETECTION

LEVEL

2.15E-02

IjCi/g

Data En b : MC BIERMAN Date: 17-Jan-95

jApgroved b : SL FITZGERALD Data -'9

Form WB Rev. 2.1 220-10n WB Page 1 of I

WHC-SD-WM-DP-074, REV. 0

1880



LA-220-101 / D-1 Sr-89I90 :

WEIGHT

SOLID ISAMPLE COUNT RATE I (Rs)1 212.80

Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

CONC in pCUg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

RS•1000•DF/((C1+C2•(1-e to the power of ((-natural log 2)/64.2•DT)))•SS•DDF•REC•2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wi)/(CVA • 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG • CT) / (TC - BKG • CT)•1.96)
Percent Carrier Recovery =(Net Weight / Expected weight) • 100
NOTE: Expected weight = CVA • 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100

RELATIVE COUNTING ERROR = 4.3%

PERCENT CARRIER RECOVERY = 96.0%

DETECTION

LEVEL

2.11 E-02
NCUg

Data Entry b : MC BIERMAN i Date: 17Jan-95

J^pprovedl b : SL FITZGERALD Date: /- /8 --5

Form WB Rev. 2.1 220-10n_WB Page 1 of 1

WHC-SD-WM-DP-074, REV. 0

t ISS1



LA-220-1 104

WEIGHT

SOLID COUNT RATE EFFICIENCY FACTO

Sample Count Rate ( Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in NCUg Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O

RS'1000'DF/((C1+C2'(1-e to the power of ((-natural log 2)184.2'DT)))•SS'DDF'REC•2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA' 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG' CT) / (TC - BKG' CT)'1.96)
Percent Carrier Recovery =(Net Weight / Expected weight) 100
NOTE: Expected weight = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100

CONCENTRATION =

RELATIVE COUNTING ERROR = 4.4%

PERCENT CARRIER RECOVERY = 95.8%

DETECTJON

LEVEL

2.13E-02
14Cilg

JApproved by: SL FITZGERALD or-,A Date: /- / $-`^S
Form WB Rev. 2.1 220-10n_WB Page 1 of I

WHC-SD-WM-DP-074, REV.0

lhS2



6yP2
LABCORE Data Entry Template for Worklist# 459

Analyst: LX D Instrument: ABOO / 7- Method: LA-220-101 u-!

Worklist Comment: Data re-entry for sample 282 and 283. SLF WHC-SD-WM-DP-074, REV.O
Seg Type Sampld/ Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @SR90-O1 SR90-O1 SOLID N/A uCi/g

1 BLNK-PREP @SR90-01 SR90-O1C SOLID N/A % Rec

1 BLNK-PREP @SR90-O1 SR90-01E SOLID N/A % Ct.

2 STD @SR90-O1 SR90-O1 SOLID N/A uCi/g

2 STD @SR90-01 SR90-01C SOLID N/A % Rec

2 STD @SR90-01 SR90-O1E SOLID N/A % Ct.

3 SAMPLE S94T000282 0 R @SR90-01 SR90-O1 SOLID N/A uCi/g

3 SAMPLE S94T000282 0 R @SR90-01 SR90-O1C SOLID N/A % Rec

3 SAMPLE S94T000282 0 R @SR90-01 SR90-O1E SOLID N/A % Ct.

4 DUP 594T000282 0 R @SR90-01 SR90-01 SOLID N/A uCi/g

4 DUP S94T000282 0 R @SR90-01 SR90-O1C SOLID N/A % Rec

4 DUP S94T000282 0 R @SR90-O1 SR90-O1E SOLID N/A % Ct.

5 SAMPLE S94T000283 0 R @SR90-O1 SR90-O1 SOLID N/A uCi/g

5 SAMPLE S94T000283 0 R @SR90-01 SR90-O1C SOLID N/A % Rec

5 SAMPLE S94T000283 0 R @SR90-01 SR90-O1E SOLID N/A % Ct.

6 DUP S94T000283 0 R @SR90-01 SR90-O1 SOLID N/A uCi/g

6 DUP S94T000283 0 R @SR90-01 SR90-O1C SOLID N/A % Rec

6 DUP S94T000283 0 R @SR90-01 SR90-O1E SOLID N/A % Ct.

Data Entry Comments:
re - 4,

dy' - 9s-

Units shown for QC (SPK) may not reflect the actual units. Page: 1

^^IS3



LABCORE Data Entry Template for Worklist# 459

Analyst: PO Instrument: ABOO 1 z- Method: LA-220-101 D I

Worklist Comment: Data re-entry for sample 282 and 283. SLF WHC-SD-WM-DP-074, REV. 0

Seg Type Samptek Rep Al Test Matrix Actual Found DL Unit

Final page for worklist # 459

LA^lst t ature
/- zv- 5,f-

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 2

Z_^1,S4



LABCORE Data Entry Template for Worklist# 422

Analyst: ^Cp Instrument: ABOO A), Method: LA-220-101 / D_ I

Worklist Comment: Sr-90 Use.100 mL sample size. SLF WHC-SD-WM-DP-074, REV. 0
Seg Type Samplek Rep Al Test Matrix Actual Found DL Unit

^ 1 BLNK-PREP @SR90-O1 SR90-01 SOLID N/A uCi/g

1 BLNK-PREP @SR90-O1 SR90-O1C SOLID N/A % Rec

1 BLNK-PREP @SR90-O1 SR90-O1E SOLID N/A % Ct.

2 STD ^s^ a sa @SR90-01 SR90-01 SOLID N/A uCi/g

2 STD @SR90-01 SR90-O1C SOLID N/A % Rec

2 STD @SR90-01 SR90-O1E SOLID N/A % Ct.

^'3 SAMPLE S94T000282 0 R @SR90-O1 SR90-O1 SOLID N/A

3 SAMPLE S94T000282 0 R @3R90-O1 SR90-O1C SOLID N/A

3 SAMPLE S94T000282 0 R @SR90-O1 SR90-O1E SOLID N/A

DUP S94T000282 0 R @SR90-O1 SR90-O1 SOLID

4 DUP S94T000282 0 R @SR90-O1 SR90-O1C SOLID

4 DUP S94T000282 0 R @SR90-01 SR90-O1E SOLID

v5 SAMPLE S94T000283 0 R @SR90-O1 SR90-O1 SOLID N/A

5 SAMPLE S94T000283 0 R @SR90-O1 SR90-O1C SOLID N/A

5 SAMPLE S94T000283 0 R @SR90-01 SR90-O1E SOLID N/A

v 6 DUP S94T000283 0 R @SR90-O1 SR90-O1 SOLID

6 DUP S94T000283 0 R @SR90-O1 SR90-O1C SOLID

6 DUP S94T000283 0 R @SR90-01 SR90-O1E SOLID

uCi/g

% Rec

% Ct.

N/A uCi/g

N/A % Rec

N/A % Ct.

uCi/g

% Rec

% Ct.

N/A uCi/g

N/A % Rec

N/A % Ct.

Data Entry Comments:

D^ re I ec^ c^ ,^ ^rr r nr ^ e d ^

Lb/c Ii51^ ^S9 . lT^ UV^ 1^74_Sf

Units shownfor QC (SPK) may not reflect the actual units. Page: 1

3t'fINJ



LABCORE Data Entry Template for Worklist# 422

Analyst: '^ Instrument: ABOO Method: LA-220-101 l1) _/

Worklist Comment: Sr-90 Use.100 mL sample size. SLF WHC-SD-WM-DP-074, REV. 0

Seg Type SampleN Rep Al Test Matrix Actual Found DL Unit

Final page for worklist # 422

na yst t^gnature

c ^ . ---

/-.,U-95 /o7o6
Date

/ -z35s^

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 2

1.SM;



WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-SOLIDS ERR

INSTRUMENT: WB27811 SAMPLE PREP:
ANALYST: DC DUNHAM BATCH ID:

Chemist Comments:

FormCom ieted . . MC BIERMAN SI nr,tun: : -- - - Dr,:N 0/2^q6

hemist A mval: SL FITZGERALD SI netun: Daa: l/zU^S^

KeNsron 2. 1

WHC-SD-WM-DP-074, REV. 0

1 t;S7

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
• RESULTS FOR STANDARDS ARE IN yCllmL



INPUT INPUT INPUT INPUT
TOTAL COUNTS 10230 TOTAL COUNTS 43 TOTAL COUNTS 183883- TOTAL COUNTS 2379t
COUNT TIME in MINUTES 10 COUNT TIME in MINUTES 10 COUNT TIME in MINUTES COUNT TIME in MINUTES 10
BACKGROUNDinopm 3 :'. BACKGROUNDincpm 3 BACKGROUND in cpm BACKGROUNDincpm
SAMPLE VOLUME in mL SAMPLE VOLUME in mL SAMPLE VOLUME in mL SAMPLE VOLUME in mL
DILUTION FACTOR DILUTION FACTOR PDILUTION FACTOR DILUTION FACTOR
DIGEST DILUTION FACTOR DIGEST FACTOR (OIL) 40. DIGEST FACTOR (yL) DIGEST FACTOR (02) , i862
SEPARATION TIME SEPARATION TIME 05:30 '+ SEPARATION TIME SEPARATION TIME OSC30
SEPARATION DATE 0112219S SEPARATION DATE V22I99 SEPARATION DATE 0112&93 SEPARATION DATE 04R7185 ';
TIMEOFCOUNT 13= TIMEOFCOUNT 43:42 TIMEOFCOUNT 13'SS'%i TIMEOFCOUNT
DATE OF COUNT 91t22)9S DATE OF COUNT 01l22i95 :::i : DATE OF COUNT DATE OF COUNT 8U22/9S
CARRIER ADDED in mL CARRIER ADDED in mL 4 !' : CARRIER ADDED in mL CARRIER ADDED in mL 1:d
GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT 14.; GROSS WEIGHT T-
TARE WEIGHT TARE WEIGHT i. ; TARE WEIGHT TARE WEIGHT
STANDARD VALUE t.11a

RESULT RESULT RESULT RESULT
SAMPLE COUNT RATE 1.02E+03 SAMPLE COUNT RATE 1.70E+00 SAMPLE COUNT RATE 1.ME+03 SAMPLE COUNT RATE 2.38E+03
CRITICAL LEVEL 9.71E-01 CRITICAL LEVEL 9.71E-01 CRITICAL LEVEL 9.71E-01 CRITICAL LEVEL 9.71E.01
NET WEIGHT 0.0976 NET WEIGHT 0.0999 NET WEIGHT 0.0968 NET WEIGHT 0.0965
DELTA TIME (houm) 7.50 DELTA TIME (hours) 7.70 DELTA TIME (houis) 8.42 DELTA TIME (hours) 8.58
SR-90 EFFICIENCY FACTOR 0A2 SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR 0A2 SR-90 EFFICIENCY FACTOR 0A2
Y-90 EFFICIENCY FACTOR 0,47 Y-90 EFFICIENCY FACTOR 0A7 Y-90 EFFICIENCY FACTOR 0,47 Y-90 EFFICIENCY FACTOR 0,47
Rmax NIA Rmax NiA Rmex WA Rmaz NM
DETECTION LIMIT 2.03 DETECTION LIMIT 2.03 DETECTION LIMIT 2.03 DETECTION LIMIT 2.03
SrA9190 CONC In yCi/mL 1.00E-03 Sr-09/90 CONC in pCVg 1.67E-03 Srb990 CONC In yCi/0 1.99E+00 Sr-89/90 CONC in pCVg 2A3E+00
Relative Counting Enor 1.9% RelatFe CounOnO Error 95.8% Relative Counting Error 1AX Relative Counting Ermr 1.3%
Percent Carrier Recovery 97.6% Percent Carrier Recovery 99.9% Percent Carrier Reco.ery 96.6% Percent Canier Recovery 96.5%

12olid-Sample Run: olid-0u licate Run: i uids Standard End

INPUT INPUT INPUT
TOTAL COUNTS 1bi07 TOTAL COUNTS 9418 TOTAL COUNTS
COUNT TIME in MINUTES 19 COUNT TIME in MINUTES t0 '. COUNT TIME In MINUTES
IiACKGROUNDincpm 9ACKGROUNDincpm 3 BACKGROUNDincpm
SAMPLE VOLUME in mL 1 SAMPLE VOLUME in mL 1 SAMPLE VOLUME in mL

^

DILUTION FACTOR DILUTION FACTOR 4 DILUTION FACTOR
Cl)DIGEST FACTOR (Oh) DIGEST FACTOR (yL) 4 DIGEST DILUTION FACTOR

SEPARATION TIME 9,k"3@ SEPARATION TIME 05;30
,

SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT 13t25

SEPARATION DATE
TIMEOFCOUNT

011
13:^0

SEPARATION DATE
! TIMEOFCOUNT

^

DATE OF COUNT R2NS DATE OF COUNT . DATE OF COUNT
CARRIER ADDED In ml CARRIER ADDED in mL I -i l CARRIER ADDED in mL 0
GROSS WEIGHT GROSS WEIGHT B.UBIi ' ! GROSS WEIGHT
TARE WEIGHT TARE WEIGHT TARE WEIGHT 0

STANDARD VALUE V
RESULT RESULT RESULT

SAMPLE COUNT RATE 1.60E+03 SAMPLE COUNT RATE 9.39E+02 SAMPLE COUNT RATE
CRITICAL LEVEL 9.71E-01 CRITICAL LEVEL 9.71E-01 CRITICAL LEVEL
NET WEIGHT 0.0976 NET WEIGHT 0.0967 NET WEIGHT
DELTA TIME (hours) 7.92 DELTA TIME (hours) 8.17 DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR 0
Y-90 EFFICIENCY FACTOR 0A7 Y-90 EFFICIENCY FACTOR 0,47 Y-90 EFFICIENCY FACTOR
Rmax NIA Rmax WA Rmax
DETECTION LIMIT 2.03 DETECTION LIMIT 2.03 DEfECTIONLIMIT
Sr-89/90 CONC in yCUO 1.65E+00 SrA9190 CONC in yCUO 9.54E-01 Sr-09/90 CONC in yCUmL
Relatirve Counting Enor 1.5% Relathe Counting Enor 2.0% ReleOve Counting Error
Percent Carrier Recovery 97.6% Percent Canier Recovery 96.7% Percent Carrbr Recovery

ReWsion 2.1



TIME in MINUTES

SOLID ISAMPLE COUNT RATE I (Rs)A 1.701SR-9DEFFICIENCYFACTORI (C1)1 0.4180

Sample Count Rate ( Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in yCUg Replxe RS with RMAX if RS<=Lc and RS>=0 or Replace RS with
RS'1000'DF/((C1+C2'(1-e to the power of ((-natural log 2)764.2*DT)p•SS•DDF•REC'2220000)
NOTE: 64.2 = HaM Life for Y-90 and Rea. = Fractional Cartier Recovery ((W2-Wi)/(CVA • 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG • CT) /(TC - BKG * CT)•1.96)
Percent Carrier Recovery =(Nat Weight / Expected v,reight)' 100
NOTE: Expected weight = CVA • 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 r

ISr-89/90 CONCENTRATION = 1.67E-03 I uCUa I

RELATIVE COUNTING ERROR = 95.8%

PERCENT CARRIER RECOV R - 99.9%

DETECTION

LEVEL

2.00E-03
Ncf/g

bData E b : MC BIERMAN ^- i

'

Date: 23-Jan-95

roved b : SL FITZGERALD Date: //Z

Fono WB Rev. 2.1 220-1On_WB Page 1 of 1

WHC-SD-WM-DP-074, REV. 0

iSS9



104

TIME in MINUTES

RATE FACTO

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in opm (BKG)
Sr-89/90 CONC in NCUmL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
RS'DPDDF'1000/((C1+C2'(1 -e to the power of ((-natural log 2)/64.2'DT)))'SS'REC'2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W 1) /(CVA' 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG CT) /(TC - BKG * CT)*1.96)
Percent Carrier Recovery =(Net Weight / Expected weight) 100
NOTE: Expected vreigM = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 1.04E-03 Ci/mL LEVEL

RELATIVE COUNTING ERROR = 1.9% 2.07E-06
NCi/L

I PERCENT CARRIER RECOVERY = 97.6%

Data Ent b : MC BIERMAN /7 Date: 23Jan-95
A roved by : SL FITZGERALD Date:
Form WB Rev. 2.1 220-10n WB

WHC-SD-WM-DP-074, REV.0

IS90



TIME in MINUTES

SOLID COUNT RATE

WEIGHT

1637.50ISR-90 EFFICIENCY FACTOR I(Cill 0.41

Count Rate ( Rs) = (Total Counts (TC) / Count Time ( CT)) - Background in cpm (8KG)

Sr4L9l90,CONC in NCUg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O
RS'1000'DF/((C1+C2'(1t to the power of ((-natural log 2)/64.2'DT)))•SS•DDF'REC'2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W 1) /(CVA' 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG CT) / (TC - BKG' CT)'1.96)
Percent Carrier Recovery = ( Net Weight / Expected weight)' 100
NOTE: Expected weight = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Data Time (hours) = ((DOC - SD)' 24) + (TOC - ST) 1100

v RESULTS v DETECTION

Sr-69I90 CONCENTRATION = 1.65E+00 NCUg LEVEL

RELATIVE COUNTING ERROR = 1.5% 2.05E-03
yCi/g

PERCENT CARRIER RECOVERY = 97.6%

Data Ent b : MC BIERMAN ^ Si ^.( . ^ Date: 23-Jan-95

[Approved by : SL FITZGERALD Date: j^---

Form WB Rev. 2.1 220-10n_WB Page 1 of 1

WHC-SD-WM-DP-074, REV. 0
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TIME in MINUTES I (CT)1 ..... ^O:IITARE WEIGHT

SOLID ISAMPLE COUNT RATE I ( Rs)1 939.201SR-90 EFFICIENCY

Sample Count Rate ( Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in yCilg Replace RS with RMAX if RS<=Lc and RS>-D or Replace RS with Le if RS<0
RS'1000'DF/((C1+C2'(1-0to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA • 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG ' CT) /(TC - BKG • CT)'1.96)
Percent Carrier Recovery = ( Net Weight / Expected weight) • 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-50B-002.
Delta Time ( hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 ^

ISr-89/90 CONCENTRATION = 9.54E-01 uCUO 1

RELATIVE COUNTING ERROR = 2.0%

PERCENT CARRIER RECOVERY = 96.7%

DETECTION

LEVEL

2.07E-03
NCUg

IData En b : MC BIERMAN Date: 23-Jan-95
Approved by: SL FITZGERALD Date: 1 2 y/y,5'-
Fnrm WR P. 71 77rLtnn WR Pnnn 1^ 1

WHC-SD-WM-DP-074, REV.0
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in MINUTES

SOLID ISAMPLE COUNT RATE

WEIGHT

Sample Count Rate ( Rs) _(Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-09/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

RS'1000•DF/((C1+C2'(1a to the power of ((-natural log 2)/64.2'DT)))'SS'DDF•REC'2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W 1) /(CVA' 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG • CT) /(TC - BKG • CT)•1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) • 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100 r-

ISr-89/90 CONCENTRATION = 1.86E+00 uCi/c I

RELATIVE COUNTING ERROR = 1.4%

I PERCENT CARRIER RECOVERY = 96.6%

DETECTION

LEVEL

2.08E-03
NCi/g

Data Entry MC BIERMAN Date: 23-Jan-95
proved by: SL FITZGERALD Date: 12- 4 /9

Fonn WB Rev. 2.1 220-10n_WB Page 1 of 1

WHC-SD-WM-DP-074, REV. 0
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01/ D-1

WEIGHT

SOLID ISAMPLE COUNT RATE I (Rs) I 2377.201SR-90 EFFICIENCY FACTO

Sample Count Rate (Rs) _ (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCUg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O

RS'1000'DF/((C1+C2'(1-e to the power of ((-natural log 2)/64.2'DT)))'SS'DDF'REC'2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fradional Carrier Recovery ((W2-W 1) / (CVA `0.1000))
Relative Counting Error = The Square Root of ((TC + BKG • CT) /(TC - BKG' CT)'1.96)
Percent Carrier Recovery = (Net WeigM / Expected weight) 100
NOTE: Expected weight = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) ' 24) + (TOC - ST) / 100

2.43E+00

RELATIVE COUNTING ERROR = 1.3%

PERCENT CARRIER RECOVERY = 96.5%

DETECTION

LEVEL

2.07E-03
pC/g

Data Ent b : MC BIERMAN 777 7^^ - Date: 23-Jan-95
jApp roved by : SL FITZGERALD Date: )

Form WB Rev. 2.1 220-10n_WB Page 1 of 1

WHC-SD-WM-DP-074, REV. 0
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worklistrpt Version 2.0 02/21/95 Page: 1

0312719507.•04
LABCORE Data Entry Template for Worklist# 820

Analyst: -Yh4 Instrument: ABOO aL. I I01 b Book # s/ Qf^

Method: LA-220-101 Rev/Mod D-

WHGSD-WM-DP-074 REV. 0Worklist Comment: Determine sample size using Ludlum. SLF ,

GRd1P PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FIX1ND DL UNIT

1 STD 2SR90-01 SR90-01 LIQUID N/A uCi/mL

1 STD aSR90-01 SR90-01C LIQUID N/A % Recovery

1 STD BSR90-01 SR90-01E LIQUID N/A % Ct. Error

2 BLNK-PREP 2SR90-01 SR90-01 LIQUID N/A uci/mL

2 BLNK-PREP 2SR90-01 5R90-01C LIQUID N/A % Recovery

2 BLNK-PREP BSR90-01 SR90-01E LIQUID N/A X Ct. Error

3 BLNK/BKG BSR90-01 SR90-01 LIQUID N/A uCi/mL

94000020 SY-103 4 SAMPLE S95T000328 0 2SR90-01 SR90-01 LIQUID N/A uCi/mL

94000020 SY-103 4 SAMPLE S95T0o0328 0 2SR90-01 SR90-01C LIQUID N/A X Recovery

94000020 SY-103 4 SAMPLE S95T000328 0 2SR90-01 SR90-01E LIQUID N/A % Ct. Error

94000020 SY-103 5 DUP S951000328 0 aSR90-01 SR90-01 LIQUID N/A uCi/mL

94000020 SY-103 5 DUP S95T000328 0 85R90-01 SR90-01C LIQUID N/A % Recovery

94000020 SY-103 5 DUP 5951000328 0 2SR90-01 SR90-01E LIQUID N/A % Ct. Error

94000020 SY-103 6 SAMPLE S95T000329 0 OSR90-01 SR90-01 LIQUID N/A uCi/mL

94000020 SY-103 6 SAMPLE S95T000329 0 2SR90-01 SR90-01C LIQUID N/A X Recovery

94000020 SY-103 6 SAMPLE 595T000329 0 BSR90-01 SR90-01E LIQUID N/A X Ct. Error

94000020 SY-103 7 DUP 5951000329 0 2SR90-01 SR90-01 LIQUID N/A uCi/mL

94000020 SY-103 7 DUP 595T000329 0 85R90-01 SR90-01C LIQUID N/A X Recovery

Data Entry Comments:
S

2 P D l ^-l v^ ^ ^ .

Units shownfor QC (SPK & S7D) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

Z FI9)



worklistryt Version 2.0 02121195 Page: 2
03/27/95 07:04

LABCORE Data Entry Template for Worklist# 820
GRDUP PROJECT S TYPE SAMPLEM R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

94000020 SY-103 7 DUP S95T000329 0 OSR90-01 SR90-01E LIQUID N/A X Ct. Error

94000020 SY-103 8 SAMPLE S95T000330 0 2SR90-01 SR90-01 LIQUID N/A uCi/mL

94000020 SY-103 8 SAMPLE S95T000330 0 8SR90-01 SR90-01C LIQUID N/A X Recovery

94000020 SY-103 8 SAMPLE S95T000330 0 aSR90-01 SR90-01E LIQUID N/A % Ct. Error

94000020 SY-103 9 DUP S95T000330 0 aSR90-01 SR90-01 LIQUID N/A uCi/mL

94000020 SY-103 9 DUP S95T000330 0 &SR90-01 SR90-01C LIQUID N/A % Recovery

94000020 SY-103 9 DUP S95T000330 0 8SR90-01 SR90-01E LIQUID N/A X Ct. Error

94000020 SY-103 10 SAMPLE S95T0o0331 0 aSR90-01 SR90-01 LIQUID N/A uCi/mL

94000020 SY-103 10 SAMPLE S95T000331 0 aSR90-01 SR90-01C LIQUID N/A % Recovery

94000020 SY-103 10 SAMPLE S95T000331 0 aSR90-01 SR90-01E LIQUID N/A % Ct. Error

94000020 SY-103 11 DUP S95T000331 0 8SR90-01 SR90-01 LIQUID N/A uCi/mL

94000020 SY-103 11 DUP S95T000331 0 OSR90-01 SR90-01C LIQUID N/A % Recovery

94000020 SY-103 11 DUP S95T0o0331 0 SSR90-01 SR90-01E LIQUID N/A % Ct. Error

Final page for worklist # 820

^,Fg^V1
na yst ^ ture Date na yst Signaturre Date

WHC-SD-WM-DP-074, REV. 0

Data Entry Comments:

Units shown for QC (SPK & S7D) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

1.S%



WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-LIQUIDS ERR

TEST CODE: QSR90-01 SAMPLE POINT: 0
INSTRUMENT: WB27811 SAMPLE PREP: 0

ANALYST: MCJ BATCH ID: 0
ANALYSIS DATE: March 30 1995

UNITS: UmL
SAMPLE TYPE SAMPLE NO. ANALYTE RESULT p1 DUPLICATE AVERAGE RPD% % REC DET LIM %CT ER

STANDARD • WORKLIST 820 Sr-00 1.02E-03 32.3% 2.60E-06 2.0%
BLANK WORKLIST820 Sr-90 < 3.69E-02 6.78E-02 348.4%
SAMPLE 1 S96T328 Sr-00 6.28EM0 2.86E+00 4.07E*00 69.6% NMEMEM 6.17E-02 4.0%

DUPLICATE 1 596T328 SrSO 6.16E-02 6.5%
SAMPLE 2 S96T329 Sr-90 2.60E+00 2.30E+00 2.40E+00 8.4% 6.21E-02 6.0%

DUPLICATE 2 S96T329 SrSO 6.13E-02 6.2%

STANDARD END

STD ID: STD VOL.:

STANDARD 611362 1.000

NARRATIVE: Anal yst Comments:

X*e

Chemist Comments:

.,: :: :: . . :, .:..}
. ^ . . . ^. . . :^ . . .. :.s: . . . ' .^:' ' >i

00

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
• RESULTS FOR STANDARDS ARE IN PCIImL

IFonnCornpleted l3v '. C J OJANEN Data: 03130196Sig nature:

hemistApproval' SL FITZGERALD Si natura: Dat+: 3^^4

Revision 2.1

WHC-SD-WM-DP-074, REV.0
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r

INPUT INPUT INPUT INPUT
TOTAL COUNTS 9500 '.; TOTAL COUNTS 42 TOTALCOUNTS 1191 -i TOTAL COUNTS 1116COUNT TIME in MINUTES 10 COUNT TIME in MINUTES 10 COUNT TIME in MINUTES 10 COUNT TIME in MINUTES 10BACKGROUNDincpm 4 BACKGROUND in cpm BACKGROUNDIncpm 4 BACKGROUNDincpm 4:3SAMPLE VOLUME in mL I SAMPLE VOLUME in mL 01 SAMPLE VOLUME in mL SAMPLE VOLUME in mL
DILUTION FACTOR 1 DILUTION FACTOR 101 DILUTION FACTOR DILUTION FACTOR 10 '4
DIGEST DILUTION FACTOR I DIGEST DILUTION FACTOR 20 DIGEST DILUTION FACTOR 20 DIGEST DILUTION FACTOR 20SEPARATION TIME 13:25 SEPARATION TIME 13:2$ SEPARATION TIME 13:30 i; SEPARATION TIME iJ;30SEPARATION DATE 03/29/93 SEPARATION DATE 0329/95 SEPARATION DATE U3/29J95 i: SEPARATION DATE 03R9H5 iTIME OF COUNT 18:30 TIMEOFCOUNT 18c45 TIME OF COUNT 19:301:: ::: TIMEOFCOUNT 74i70DATE OF COUNT OL29/9S DATE OF COUNT 03Y19/95 DATE OF COUNT p3f29/95 .;, DATE OF COUNT 03/29N5CARRIER ADDED in mL I CARRIER ADDED In mL t s l CARRIER ADDED in mL '.; CARRIER ADDED in mL 17:
GROSS WEIGHT .8309 GROSS WEIGHT 7,7975 GROSS WEIGHT A115 s GROSS WEIGHT
TARE WEIGHT j.7366 TARE WEIGHT 7,7D22 : ': TARE WEIGHT TARE WEIGHT 7-
STANDARD VALUE 1d055

RESULT RESULT RESULT RESULT
SAMPLE COUNT RATE 9A6E*02 SAMPLE COUNT RATE 5.00E-01 SAMPLE COUNT RATE 1.15EM2 SAMPLE COUNT RATE 7.08EM2
CRITICAL LEVEL 7.16E+00 CRITICAL LEVEL 1.16E-00 CRITICAL LEVEL 1.16E+00 CRITICAL LEVEL 1.16E+00
NET WEIGHT 0.0943 NET WEIGHT 0.0953 NET WEIGHT 0.0940 NET WEIGHT 0.0954
DELTA TIME (hours) 5.08 DELTA TIME (hours) 5.33 DELTA TIME (hours) 6.00 DELTA TIME (hours) 6.17
SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR 0A2 SR-90 EFFICIENCY FACTOR 0A2
Y-90 EFFICIENCY FACTOR 0.47 Y-90 EFFICIENCY FACTOR 0.47 Y-90 EFFICIENCY FACTOR 0A7 Y-90 EFFICIENCY FACTOR 0A7
Rmaz N/A Rmax 1.72 Rmax WA Rmax WA
DETECTION LIMIT 2.41 DETECTION LIMIT 2.41 DETECTION LIMIT 2.41 DETECTION LIMIT 2.41
Sr-89/90 CONC in 1.02E-03 Sr-89/90 CONC in yCUmL < 3.69E-02 Sr-89/90 CONC in yCOmL 2.50E+00 Sr49/90 CONC in yCUmL 2.30E+00
Relative Counting Error 2.0% Relative Counting Error 348A% Relative Counting Error 6.0% Relative Counting Error 6.2Y,
Percent Carrier Recovery 94.3% Percent Canier Recovery 95.3% Percent Carner Recovery 94.0% Percent Carrier Recovery 95A%

Li uids Sample Run i uids Dup licate Run i uids Standard End

INPUT INPUT INPUT
TOTAL COUNTS 2498 ':; TOTAL COUNTS 1373 TOTAL COUNTS
COUNT TIME in MINUTES 10 COUNT TIME in MINUTES 10 COUNT TIME in MINUTES {
BACKGROUND in cpm 4 9ACKGROUND'mcpm 4 BACKGROUND in cpm
SAMPLE VOLUME in mL O.t SAMPLE VOLUME in mL 0.1 SAMPLE VOLUME in mL
DILUTION FACTOR 10 DILUTION FACTOR 101 DILUTION FACTOR

^

DIGEST DILUTION FACTOR 20 DIGEST DILUTION FACTOR 20 DIGEST DILUTION FACTOR Cl)SEPARATION TIME 1Y.25 SEPARATION TIME 13:25 SEPARATION TIME (•7
SEPARATION DATE 0312918J SEPARATION DATE 03/29/95 SEPARATION DATE
TIMEOFCOUNT 19:05 TIMEOFCOUNT 19:17 TIMEOFCOUNT
DATE OF COUNT 0379/95 DATE OF COUNT 0329195 DATE OF COUNT
CARRIER ADDED in mL i CARRIER ADDED in mL 1 CARRIER ADDED in mL
GROSS WEIGHT 7_7815 GROSS WEIGHT 7.7316 GROSS WEIGHT ^
TARE WEIGHT TARE WEIGHT TARE WEIGHT ^

STANDARD VALUE ^
RESULT RESULT RESULT

SAMPLE COUNT RATE 2.46E+02 SAMPLE COUNT RATE 1.34E+02 SAMPLE COUNT RATE .P
CRITICAL LEVEL 1.16E+00 CRITICAL LEVEL 1.16E+00 CRITICAL LEVEL
NET WEIGHT 0.0951 NET WEIGHT 0.0953 NET WEIGHT
DELTA TIME (hours) 5.67 DELTA TIME (hours) 5.87 DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR 0A2 SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR 0A7 Y-90 EFFICIENCY FACTOR 0.47 Y-90 EFFICIENCY FACTOR

^Rmax N/A Rmax N/A Rmsx
DETECTION LIMIT 2.41 DETECTION LIMIT 2.41 DETECTION LIMIT
Sr-89/90 CONC in yCYmL 5.28E+00 SrA9/90 CONC in yCUmL 2.86E+00 Sr-89/90 CONC in yCHmL
Relative Counting Enor 4.0% Relative Counting Error 5.5% Relative Counting Error
Percent Canier Recovery 95.1% Percent Carrier Recovery 95.3% Percent Carner Recovery

Revision 2.1



in

LIQUID COUNT RATE EFFICIENCY FACTO (C1)1 0.4180

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-09/90 CONC in pCUmL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
RS'DF'DDF'1000/((C1+C2'(1-e to the power of ((-natural log 2)764.2'DT)))'SS'REC'2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W 1) /(CVA' 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG CT) /(TC - BKG' CT)'1.96)
Percent Carrier Recovery =(Net Weight / Expected weight) 100
NOTE: Expected weight = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 1.02E-03 p Ci/mL LEVEL

RELATIVE COUNTING ERROR = 2.0% 2.60E-06
pCUL

I PERCENT CARRIER RECOVERY = 94.3%

Data Ent b : C J OJANEN i, Date: 30-Mar-95

A roved b : SL FITZGERALD Date: 3/30 9,f

r_-_wo o_.. n+ enn ^n- ^eic

WHGSD-WM-DP-074, REV. 0
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LA-220-101 / D-1

v RESULTS v DETECTION

LEVEL

5.18E-02
pCVmL

104

TIME in MINUTES I (CT)1 ;: "j1011TARE WEIGHT

COUNT RATE FACTOR

Sample Count Rate ( Rs) = (Total Counts (TC) / Count Time ( CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCilmL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with
RS"DF•DDF/((C1+C2•(1 -e to the power of ((-natural log 2)/64.2•DT)))•SS•REC•2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG ' CT)•1.96)
Percent Carrier Recovery =(Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA' 0.1
Deteation Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 r

220-10n_WB

WHC-SD-WM-DP-074, REV. 0

1900

Date:

Page 1 of 1

PERCENT CARRIER RECOVERY = 95.3%



TIME in MINUTES

FACTOR

Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89I90 CONC in yCf/mL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS'DF'DDF/((C1+C2'(1-e to the power of ((-natural log 2)/64.2'DT)))'SS'REC'2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W 1) /(CVA' 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG CT) /(TC - BKG' CT)'1.96)
Percent Carrier Recovery =(Net Weight / Expected vreight) 100
NOTE: Expected weight = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100 ^

RELATIVE COUNTING ERROR = 4.0%

PERCENT CARRIER RECOVERY = 95.1%

DETECTION

LEVEL

5.17E-02
pCVmL

WHGSD-WM-DP-074, REV. 0

1901



EqIId,IEI1]

TIME in

RATE FACTOR

Count Rate ( Rs) _(Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCilmL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS•DF•DDF/((C1+C2*(1-e to the power of (( -natural log 2y64.2•DT)))•SS'REC'2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)'1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA • 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100 ^-

RELATIVE COUNTING ERROR - 5.5%

PERCENT CARRIER RECOVERY = 95.3%

DETECTION

LEVEL

5.15E-02
pCi/mL

I Data En b : C J OJANEN Date: 30-Mar-95
roved b : SL FITZGERALD ^ Date: ^-

Form WB Rev. 2.1 220-10n_WB Pace I of 1

WHC-SD-WM-DP-074, REV. 0
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TIME

COUNT RATE

WEIGHT

Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

1 CONC in pCUmL Replace RS with RMAX H RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

^ ^yr^)^s^^;^l,`^`r^g3`•.y^i^ RS'DF'DDF/((C1+C2'(1-e tothepowerof((-naturallog2)/64.2'DT)))'SS'REC'2220000)

NOTE: 64.2 = HaB Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W 1) /(CVA' 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG' CT) /(TC - BKG' CT)'1.96)
Percent Carrier Recovery = ( Net Weight / Expected weight) • 100
NOTE: Expected weight = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100

v RESULTS v

Sr-89/90 CONCENTRATION = 2.50E+00 pCi/mL

RELATIVE COUNTING ERROR = 6.0%

PERCENT CARRIER RECOVERY = 94.0%

DETECTION

LEVEL

5.21 E-02
pCUmL

Data Ent b : C J OJANEN ° Date: 30-Mar-95JL'it

rJ^Eprovecl b: SL FITZGERALD Date: -3 3D 9r-

Form WB Rev. 2.1 220-10n_WB Page 1 of 1

WHGSD-WM-DP-074, REV. 0
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102

TIME in MINUTES WEIGHT

LIQUID ASAMPLE COUNT RATE I ( Rs) I 107.9011SR-90 EFFICIENCY FACTO

Sample Count Rate (Rs) _ (Total Counts (TC) / Count Time ( CT)) - Background in cpm (BKG)

TS v

Sr-89/90 CONC in NCUmL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

RS'DF'DDF/((C1+C2'(1-e to the power of ((-natural log 2)/64.2'DT)))'SS'REC'2220000)
NOTE: 64.2 = HaH LHe for Y30 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA' 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG ' CT) /(TC - BKG ' CT)'1.96)
Percent Carrier Recovery = ( Net Weight / Expected vreight)' 100
NOTE: Expected vreight = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) ' 24) + (TOC - ST) / 100

2.30E+00

RELATIVE COUNTING ERROR = 6.2%

PERCENT CARRIER RECOVERY = 95.4%

DETECTION

LEVEL

5.13E-02
pCUmL

I Deta EM b : C J OJANEN Date: 30-Mar-95
J!Eeroved b : SL FITZGERALD Date: /3a

Form WB Rev. 2.1 220-10n_WB Page 1 of 1

WHC-SD-WM-DP-074, REV. 0

1904



WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-LIQUIDS ERR

TEST CODE: OSR90-01 SAMPLE POINT: 0
INSTRUMENT: WB27811 SAMPLE PREP: 0

ANALYST: MCJ BATCH ID: 0
ANALYSIS DATE: March 30 , 1995

UNITS: IImL
SAMPLE TYPE SAMPLE NO. ANALYTE RESULT 67 DUPLICATE AVERAOE RPD% % REC DET LIM %CT ER

STANDARD'
BLANK
SAMPLE 1

DUPLICATE I
SAMPLE 2

DUPLICATE 2
STANDARD END

S86T330
396T330
S96T331
S96T331

Sr-90
Sr-90
Sr-80
SrSO

1.77E-01

3.26E41

2.03E-01

1.18E-01

1.90E41

1.22E-01

14.0%

1.9%

6.12E-02
6.16E-02
6.18E-02
6.16E-02

29.6%
26.8%
19.5%
19.6%

STDID: STD VOL.:

orm Com Ieted B: CJ OJANEN SI netura: „v Deb: 03/30196

ttemistA proral: SL FITZGERALD SI natura: ^ Datr. 7 J^

Revision 2.1

WHC-SD-WM-DP-074, REV. 0

^.`305

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
' RESULTS FOR STANDARDS ARE IN pCUmL



Vv
^

n

INPUT INPUT INPUT INPUT
TOTAL COUNTS TOTALCOUNTS TOTAL COUNTS 188 TOTAL COUNTS 186:
COUNT TIME in MINUTES COUNT TIME in MINUTES COUNT TIME In MINUTES 18 COUNT TIME in MINUTES 10
BACKGROUND in cpm BACKGROUND in cpm BACKGROUND in cpm 4 BACKGROUND In cprn 4
SAMPLE VOLUME in mL SAMPLE VOLUME in mL SAMPLE VOLUME in mL 0.1 SAMPLE VOLUME in mL 0i
DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR 101, DILUTION FACTOR 10 3
DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR 20 DIGEST DILUTION FACTOR 20
SEPARATION TIME SEPARATION TIME SEPARATION TIME 13[30 SEPARATION TIME 13i30
SEPARATION DATE SEPARATION DATE SEPARATION DATE 03/29N9 = SEPARATION DATE 03I2W95 :
TIMEOFCOUNT TIMEOFCOUNT TIMEOFCOUNT 20:15k: TIMEOFCOUNT 20525
DATE OF COUNT DATE OF COUNT DATE OF COUNT :'. DATE OF COUNT 03f29p5
CARRIER ADDED in mL CARRIER ADDED in mL " :. CARRIER ADDED in mL 1 CARRIER ADDED in mL 1 :
GROSS WEIGHT ib GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT 8i0X2
TARE WEIGHT TARE WEIGHT TARE WEIGHT TARE WEIGHT 7.
STANDARD VALUE

RESULT RESULT RESULT RESULT
SAMPLE COUNT RATE SAMPLE COUNT RATE SAMPLE COUNT RATE 1.51E+01 SAMPLE COUNT RATE 1.49E*01
CRITICAL LEVEL CRITICAL LEVEL CRITICAL LEVEL 1.16EW0 CRITICAL LEVEL 1.16E+00
NET WEIGHT NET WEIGHT NET WEIGHT 0.0939 NET WEIGHT 0.0943
DELTA TIME (hours) DELTA TIME (hours) DELTA TIME (hours) 6.75 DELTA TIME (hours) 6.92
SR-90 EFFICIENCY FACTOR SR-90 EFFICIENCY FACTOR SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR 0.42
Y-90 EFFICIENCY FACTOR Y-90 EFFICIENCY FACTOR Y-90 EFFICIENCY FACTOR 0A7 Y-90 EFFICIENCY FACTOR 0.47
Rmax Rmax Rrnax WA Rmax N/A
DETECTION LIMIT DETECTION LIMIT DETECTION LIMIT 2A1 DETECTION LIMIT 2Ai
Sr-89/90 CONC in pCVmL Sr-89/90 CONC in pCVmL So-89/90 CONC in pCUmL 3.25E-01 Sr-89/BO CONC in yCf/mL 3.18E.01
Relative Counting Error Relative Counting Error Relative Counting Error 19.5% Relative Counting Error 19.6%
Percent Camer Recovery Percent Carrier Recovery Percent Carrier Reco.ery 93.9% Percent Canier Recovery 94.3%

i uids Sample Run i uids Duplicate Run Li uids Standard End

INPUT INPUT INPUT
TOTAL COUNTS 120 TOTAL COUNTS 132 TOTAL COUNTS
COUNT TIME in MINUTES 49 COUNT TIME in MINUTES 10 COUNT TIME in MINUTES
BACKGROUND in cpm 7 BACKGROUND in cpm 4 BACKGROUNDincpm
SAMPLE VOLUME in mL 41.1 SAMPLE VOLUME in mL 0.1 SAMPLE VOLUME in mL CA
DILUTION FACTOR 101 DILUTION FACTOR 101 - DILUTION FACTOR
DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR 20 DIGEST DILUTION FACTOR
SEPARATION TIME 13:30 SEPARATION TIME 13:30 SEPARATION TIME
SEPARATION DATE 03129195 SEPARATION DATE 0J/29195 : ; SEPARATION DATE
TIMEOFCOUNT 19:50 TIMEOFCOUNT 20'.00 TIMEOFCOUNT
DATE OF COUNT 0.7/29/95 . DATE OF COUNT 03R9195 DATE OF COUNT
CARRIER ADDED in mL I CARRIER ADDED in mL 1 CARRIER ADDED in mL
GROSS WEIGHT 7.7691 GROSS WEIGHT 7.7374 GROSS WEIGHT p
TARE WEIGHT 7.E738 TARE WEIGHT 7.6428 TARE WEIGHT

99
A

STANDARD VALUE
RESULT RESULT RESULT

SAMPLE COUNT RATE
CRITICAL LEVEL

8.30E+00
1.16E+00

SAMPLE COUNT RATE
CRITICAL LEVEL

9.50E+00
1.16E+00

SAMPLE COUNT RATE
CRITICAL LEVEL

NET WEIGHT 0.0953 NET WEIGHT 0.0946 NET WEIGHT
DELTA TIME (hours) 6.33 DELTA TIME (hours) 6.50 DELTA TIME (hours) Q
SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR 0.47 Y&0 EFFICIENCY FACTOR 0.47 Y-90 EFFICIENCY FACTOR
Rmax N/A Rmax N/A Rmat<
DETECTION LIMIT 2.41 DETECTION LIMIT 2.41 DETECTION LIMIT
Sr-89/90 CONC in yCUmL 1.77E41 Sr-0990 CONC in pLY/mL 2.03E.01 Sr-89/90 CONC in Pq/mL
Relative Counting Error 29.6% Relative CounOnO Error 26.8% Relative Counting Error
Percent Carrier Recovery 95.3% Percent Carrier Recovery 94. 6% Percent Carrier Recovery

Revislon 2.1
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WEIGHT

COUNT RATE FACTOR

Count Rate (Rs) = (Total Counts (TC) / Count Time ( CT)) - Background in cpm (BKG)

Sr-69190 CONC in NCUmL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O

RS'DF'DDF/((C1+C2'(1-e to the power of ((-natural log 2)/64.2'DT)))'SS'REC'2220000)

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA' 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG CT) /(TC - BKG' CT)'1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) 100
NOTE: Expected weight = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100 ^

ISr-89/90CONCENTRATION = 1.77E-07 I pCi/mL I

RELATIVE COUNTING ERROR = 29.6%

PERCENT CARRIER RECOVERY = 95.3%

DETECTION

LEVEL

5.12E-02
NCi/mL

I Data Ent b: CJ OJANEN ' Date: 30-Mar-95

A roved b: SL FITZGERALD Date: 9.s

Form WB Rev_ 2.1 220-10n WB Page 1 of 1

WHC-SD-WM-DP-074, REV. 0

1907
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TIME in MINUTES ITARE WEIGHT

LIOUID ISAMPLE COUNT RATE I ( Rs) 1 9.50

Count Rate ( Rs) = (Total Counts (TC) / Count Time ( CT)) - Background in cpm (BKG)

Sr-89190 CONC in pCUmL Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<0
'RS'DF•DDF/((C1+C2`(1-e to the power of ((-natural log 2)/64.2•DT)))•SS'REC'2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG' CT)•1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100 ^-

[Sr-89190 CONCENTRATION = 2.03E-01 uCi/mL I

I RELATIVE COUNTING ERROR - 26.8%

PERCENT CARRIER RECOVERY = 94.6%

DETECTION

LEVEL

5.15E-02
pCilmL

Data Entry by : CJ OJANEN Date: 30-Mar-95
A roved by : SL FITZGERALD Date:
Form WB Rev. 2.1 220-10n_WB Page 1 of 1

WHC-SD-WM-DP-074, REV. 0

v)ng
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TIME in MINUTES

COUNT RATE

Count Rate ( Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

) CONC in pCgmL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

RS'DF'DDF/((C1+C2'(1-e to the power of ((-natural log 2)/64.2'DT)))'SS'REC'2220000)

NOTE: 64.2 = Half Life for Y-90 and Rec, = Fractional Carrier Recovery ((W2-W1) /(CVA' 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG CT) / (TC - BKG' CT)'1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) 100
NOTE: Expected weight = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) ' 24) + (TOC - ST) / 100

CONCENTRATION =

RELATIVE COUNTING ERROR = 19.5%

I PERCENT CARRIER RECOVER= 93.9%

DETECTION

LEVEL

5.1 BE-02
yCi/mL

Data Entry by : CJ OJANEN Date: 30-Mar-95

A roved b : SL FITZGERALD =ftZ Date:

Form WB Rev. 2.1 220-10n_WB Page 1 of 1

WHC-SD-WM-DP-074, REV. 0

1909
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in

LIQUID ISAMPLE COUNT RATE I (Rs) I 14.901SR-90EFFICIENCYFACTO (Ct)d 0.4180

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCUmL Replace RS with RMAX N RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS•DF'DDF/((C1+C2'(1-e to the power of ((-natural log 2)l64.2'DT))pSS'REC•2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W 1) /(CVA' 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG • CT) / (TC - BKG' CT)•1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) • 100
NOTE: Expected weight = CVA' 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100 ^-

RELATIVE COUNTING ERROR = 19.6%

PERCENTCARRIERRECOVERY = 94.3%

DETECTION

LEVEL

5.15E-02
pCi/mL

I Data Entry b y : CJ OJANEN Date: 30-Mar-95-44
A roved b y : SL FITZGERALD Date: 3 p' S'
Form WB Rev. 2.1 220-10n_WB Pace 1 of 1

WHC-SD-WM-DP-074, REV. 0

T^310



worlclisttpt Version 2.002/21/95 Page:
0e107195 07:43

LABCORE Data Entry Template for Worklist# 1008

Analyst: S C. Instrument: ABOO 10 Book 1! ,f/ BJ---

Method: LA-220-101 Rev/Mod b -)

WHC-SD-WM-DP-074, REV.O
Worklist Comment: Use .100-10-.100 mL sample size. Rerun #1. SLF

GRWP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FIX1ND DL UNIT

1 STO a5R90-01 SR90-01 LIQUID N/A uCi/mL

I STD 85R90-01 SR90-01C LIQUID N/A % Recovery

1 STD iSR90-01 SR90-01E LIQUID N/A % Ct. Error

2 BLNK-PREP 2SR90-01 SR90-01 LIQUID N /A uCi/mL

2 BLNK-PREP 2SR90-01 SR90-01C LIQUID N/A % Recovery

2 BLNK-PREP BSR90-01 SR90-01E LIQUID N/A X Ct. Error

3 BLNK/BKG 2SR90-01 SR90-01 LIQUID N/A uCi/mL

94000020 SY-103 4 SAMPLE S95T000328 0 aSR90-01 SR90-01 LIQUID N/A uCi/mL

94000020 SY-103 4 SAMPLE S95T000328 0 2SR90-01 SR90-01C LIOUID N/A % Recovery

94000020 SY-103 4 SAMPLE S95T000328 0 8SR90-01 SR90-O1E LIQUID N/A % Ct. Error

94000020 SY-103 5 DUP 595T000328 0 BSR90-01 5R90-01 LIQUID N/A uCi/mL

94000020 SY-103 5 DUP S95T000328 0 2SR90-01 SR90-01C LIQUID N/A X Recovery

94000020 SY-103 5 DUP S95T000328 0 BSR90-01 SR90-01E LIQUID N/A % Ct. Error

Final page for worklist # 1008

S1".L C;/^ 4-7-94-
yst Signature Date

C,D- Qa:^. ..
na y igna re Date

Data Entry Comments:

Units shownfor QC (SPK & S7D) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

(9L1



IN DUn cewvv

WHGSD-WM-DP-074, REV. 0

Sr-89/90 : LA-220-101 D-1 102 ( E-3), 103 E-2 , 104 (D-1 ) STANDARD

^ DETECTOR NUMBER 10 CARRIER ADDED in mL CVA 1.dOd
^: OTAL COUNTS TC 9148 GROSS WEIGHT 2
OUNT TIME in MINUTES CT 10 TARE WEIGHT 1 7.8741
BACKGROUND in c m BKG 13 NET WEIGHT 3 0.0925
AMPLE VOLUME In mL SS 1.000 DELTA TIME hours DT 4.08

: DILUTION FACTOR DF 'G SR-90 EFFICIENCY FACTOR C1 0.4051
ENTER MATRIX AS: LIOUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR C2 0.4503

or SOLID DIGEST ««< SAMPLE COUNT RATE Rs 902.80
DIGEST DILUTION FACTOR DDF 1: CRITICAL LEVEL Lc 2.09

RI(i.IST^:^id08 EPARATION TIME ST 11:15 AM'^. Rmax NIA
EPARATION DATE SD 4l07/9^8 : '^. DETECTION LIMIT Ld 4.26

B26670 IME OF COUNT TOC 03;10 PM'^. Sr-89190 CONC. In CiIL = 1.0356E+00
DATE OF COUNT DOC 7/95

L 4w

E ^ ^ = Sample Count Rate ( Rs) = (Total Counts (TC) I Count Time ( CT)) - Background In cpm (BKG)
4I07195 : '. Sr49190 pCi/L = Rs•1000mL/L •DF'DDFI

(Cl + C2 * (1 - e to the power of ((-natural log 2) / 64.2' DT )) •SS•Rec.•2220000dpmlpCi)
3.45 PM .^. NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((VV2-W1) /(CVA x 0.1000))

Sr-89/90 pCl/mL = (Sr-89190 pCI/L) / 1000mUL
Relative Counting Error = (The Square Root of (TC + BKG * CT)) /(TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = ( Net Weight / Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 1.04E-03 p Ci/ml-

[ RELATIVE COUNTING ERROR = 2.1%

I PERCENT CARRIER RECOVERY = 92.5"/,

DETECTION

LIMIT

pCI/mL



rUU.t nrvnL

WHC-SD-WM-DP-074, REV. 0

Sr-89/90 : LA-220-101 (D-1), 102

MINUTES

TA TIME

ENTER MATRIX AS: LIQUID, DIRECT SOLID,

««< or SOLID DIGEST ««<

DATE

ample Count Rate ( Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

r-89I90 pCUL = Rs•1000mUL "DF`DDFI

(Cl + C2 •(1 - e to the power of ((-natural log 2) / 64.2' DT )) •SS•Rec.•222000odpmlpCi)

NOTE: 64.2 = Half Llre for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) I (CVA x 0.1000))

Sr-89190 pCUmL = (Sr-89/80 pCI/L) / 1000mUL

Relative Counting Error = (The Square Root of (TC + BKG * CT)) I(TC - BKG * CT) * 1.96 * 100

Percent Carrier Recovery = ( Net Weight / Expected Weight) * 100

NOTE: Expected Weight = CVA • 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) I100

BLANK

v RESULTS v

Sr-89/90 CONCENTRATION = < 9.58E-02 pCi/mL DETECTION

LIMIT

I RELATIVE COUNTING ERROR - 184.8"/, '^^'^'>.^^^«M;: ^:

^^ ^ 1.05E-01

I PERCENT CARRIER RECOVERY = 87.0% CUmL



TRAVELER

WHC-SD-WM-DP-074, REV. 0

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 103 (E-2), 104 (D-1) SAMPLE
DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA) 111ID0

SAMPLE OTAL COUNTS TC 1364 GROSS WEIGHT (W2) 7:0964
OUNT TIME In MINUTES CT 14 TARE WEIGHT 1 7,9G^9

1008 BACKGROUND In c m BKG 12 NET WEIGHT (W3 ) 0.0925
SAMPLE VOLUME In mL SS p.106 DELTA TIME (hours ) DT 4.67

SR91F01 i'. s^ DILUTION FACTOR DF 101 SR-90 EFFICIENCY FACTOR (Cl ) 0.4051
ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4503

LIQUID , , ««< or SOLID DIGEST ««< SAMPLE COUNT RATE (Rsl 126.60

DATE (SD)PA/QI196,)DETECTION LIMIT (L61 4.26

Sample Count Rate ( Rs) = (Total Counts (TC) / Count Time (CT)) - Background In cpm (BKG)
Sr-69/90 pCl/L = Rs•1000mL/L •DF•DDF/

(Cl + C2 •(1 - e to the power of ((-natural log 2) / 64.2' DT )) •SS"Rec.•2220000dpm/pCI)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W7 )/(CVA x 0.1000))
Sr-89190 pCUmL = (Sr39190 pCUL) / 1000mL/L
Relative Counting Error =(The Square Root of (TC + BKG * CT)) / (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = ( Net Weight / Expected Weight) * 100
NOTE: Expected Weight= CVA • 0.1
Deteetion Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

jSr-89/90 CONCENTRATION = 2.91E+00 pCi/mL DETECTION
LIMIT

I RELATIVE COUNTING ERROR - 6.0%
9.82E-02

I PERCENT CARRIER RECOVERY = 92.5% CUmL

14)14
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WHC-SD-WM-DP-074, REV. 0

LA-220-101 (D-1). 102

In

mL

ENTER MATRIX AS: LIQUID, DIRECT SOLID,
<<<<< or SOLID DIGEST ««<

In mL

. MSEPARATION DATE (SD)104107795 ]DETECTION LIMIT (Ld)l 4.26

Sample Count Rate (Rs) =(Totai Counts (TC) I Count Time (CT)) - Background In cpm.(BKG)

Sr-89/90 pCI/L = Rs•1000mUL'DF•DDFI

(Cl + C2 "(7 - e to the power of ((-natural log 2) / 64.2 * DT)) •SS•Rec'2220000dpm/pCI)

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA x 0.1000))

Sr-69/90 pCIImL =(Sr-89/90 pCUL) I 1000mUL

Relative Counting Error = (The Square Root of (TC + BKG * CT)) I(TC - BKG * CT)' 1.96 * 100

Percent Carrier Recovery = ( Net Weight / Expected Weight) * 100

NOTE: Expected Weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time ( hours)=((DOC - SD)' 24) + (TOC - ST) /100

v RESULTS v

Sr-89/90 CONCENTRATION = 3.06E+00 pCi/mL DETECTION

LIMIT

IRELATIVE COUNTING ERROR = 6.0%
1.02E-01

IPERCENT CARRIER RECOVERY = 88.5% CUmL
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LABCORE Data Entry Template for Worklist# 181

^^R . .

Analyst: r91 Instrument: LSCOO k)o 0 Method: LA-438-101

Worklist Comment: 1 ML SAMPLE SIZE WHC-SD-WM-DP-074, REV. 0

Seg Type Samplel! Rep Al Test Matrix Actual Found DL Unit

3- ^ 1 BLNK-PREP @TC99-O1 TC99-O1 SOLID N/A uCi/g

1 BLNK-PREP @TC99-O1 TC99-O1E SOLID N/A % Ct.

1 BLNK-PREP @TC99-O1 TC99-O1T SOLID N/A % Rec

/-'^ 2 STD @TC99-O1 TC99-O1 SOLID N/A uCi/g

2 STD @TC99-O1 TC99-O1E SOLID N/A % Ct.

2 STD @TC99-O1 TC99-01T SOLID N/A % Rec

5-Cc 3 SAMPLE S94T000005 0 @TC99-O1 TC99-O1 SOLID N/A uCi/g

3 SAMPLE S94T000005 0 @TC99-O1 TC99-O1T SOLID N/A % Rec

3 SAMPLE S94T000005 0 @TC99-01 TC99-OlE SOLID N/A % Ct.

9-/0 4 DUP S94T000005 0 @TC99-O1 TC99-01 SOLID N/A uCi/g

4 DUP S94T000005 0 @TC99-O1 TC99-O1E SOLID N/A % Ct.

4 DUP S94T000005 0 @TC99-O1 TC99-O1T SOLID N/A % Rec

7 -^ 5 SPK S94T000005 0 @TC99-O1 TC99-O1 SOLID N/A uCi/g

5 SPK S94T000005 0 @TC99-O1 TC99-O1T SOLID N/A % Rec

Final page for worklist # 181

•, ^^Ze- ,^- /1:7 -
na st t ture Date
I^j^

^-

Data Entry Comments:

4r1jo,38B5/ ; Spe ^/35^5// . IOOaP

^'1Gfv%X 5101,- - /•O.xP 1'.r.nn/¢+ z^iDn^? 57D4t /JP85/

''if b .250.w.Q sm»..pif S,a-e ^ a/l ,74 erS /•0 McP 3a.w^^P si2f^

Units shown for QC (SPK) may not reflect the actual units. Page: 1

^W^Jr^ JZ^S•^j
^^^^

1G...: ^^1*-K^
^L.



WHC-SD-WM-DP-074, REV. 0

33EBd AVAILABLE COPY

PAGE: 1

an_T-c C? C9
USER: 5
PRESET TIME
DATA CALC

COUNT BLANK
TWO PHASE

SCINTILLATOR:

LOW LEVEL

ISOTOPE 1:

1 DEC 1994 19:30
COMMENT:LS 6000

20.00
SL DPM H# :YES SAMPLE REPEATS: 1 PRINTER : STD

YES IC# : NO REPLICATES 1 RS232 :EDIT
YES A61C: : NO CYCLE REPEATS 1

LIQUID LUMEX:YES LOW SAMPLE REJ: 0
NO HALF LIFE CORRECTION DATE: none

TC99 %ERROF:: 0.00 FACTOR: 1.000000 Bb:G. SUB: 0

BACKGROUND QUENCH CURVE: Off COLOR QUENCH CORRECTION: Off

Ouen ch Limits Law:90.823 Hiqh:14 3.67i

SAM POS TIME Hi! T C S9 op TC99 TC99 LUMEX ELAPSED 2P
NO MIN CPM %ERROR DPM EFF-1 % TIME

B1 **-1 20.00 168.9 50.40 6.36 53.14 94.85 1.90 21.03

21ank Average DPM for TC99 53.14 COEF. OF VAR: 0.000

1 **-3 20.00 166.0 513.20 1.99 487.42 94.94 1.33 42.74 2P

2 *&-4 20.00 160.5 3063.80 0.81 3168.48 95.10 0.23 64.42 2P

1 **-5 20.00 157.4 :2945.05 0.83 3040.85 95.19 0.33 86.21 2P

4 **-6 20.00 156.5 49.10 6.97 -1.57 95.21 11.91 107.96 2P
5 **-7 20.00 159.7 393.10 2. 28 360.12 95.12 E.22 129.67 2P
6 *#-8 20.00 165.9 3313.90 0.78 3437.32 94.94 0.28 151.45

7 **-9 20.00 162.4 861.65 1.53 853.43 95.0 5 0.83 173.15
8 %k*-10 20.00 164.1 3981.20 0.72 4032.46 95.00 0.22 194.92
9 **-1.1 20.00 167.8 399.65 2.26 368.07 94.88 1.88 216.64

10 **-12 20.00 165.4 3235.55 0.79 3354.23 94.96 0.19 238.32

1918
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WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) SOLIDS I BLANK

of

Time Counted

Error

7.91

3.70

d Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
iion Level = Ld' dm3 * DF * DDF 1((2220000dpm/NCi)' SS •(dm2 - dm1))
NCi/g = (dm1 * (1000mUL)' dm3' DF ) / ((2220000dpm/pCi)' SS' Dg/L * (dm2 -dm1))

Spike (Tracer) Recovery = (dm2 - dm1) • 1.5 * 100 / dm3

NOTE: Reported result is a LESS THAN value calculated
from the statistical Detection Limit (Ld).



IN

WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) LIQU ID STANDARD

In mL
In 8088

of Sample+Spike from Liquid Scintillation

in Minutes

Critical Level ( Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) I EFF
Detection Level = Ld * dm3' DF' DDF / ((2220000dpm/pCi) * SS • (dm2 - dm1))
Tc-99 pCi/L = (dm1 * (1000mUL)' dm3' DF • DDF) / ((2220000dpm/pCi) * SS' (dm2 - dm1))
Tc-99 NCi/mL = NCi/L / (1000mUL)
Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 • 100 / dm3
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WHC-SD-WM-DP-074, REV. 0

Tc-99 : LA-438-101 (D-2 ) SOLIDS SAMPLE
S ike Tracer Book Number 735651 :

SAMPLE::: ctivi for 100 I of S ike Added in d pm dm3 8088

^n ^ , . , ; ofume of Sample in mL ISSI ..._ _ ._ .. .f:: ..__ ..1

Grams of Solids/Liter

of SampletSpike from Licuid Scintillation Counter

Time Counted in Minutes

ting Error

m Limit

Level

31 Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

tion Limit (Ld) = ((2.72 / BKG time) + (2 • Lc)) / EFF
tion Level = Ld * dm3' DF * DDF /((2220000dpm/NCi) * SS •(dm2 - dm1))
pCi/g = (dm1 * (1000mUL) * dm3 • DF ) / ((2220000dpm/NCi) * SS' Dg/L' (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1)' 1.5 * 100 / dm3

1:i.ca



WHC-SD-WM-DP-074, REV.0

Tc-99: LA-438-101

in

of
of Sample from Liquid

of Sample+Spike from

Error

Level

DUPLICATE

ii Level (Lc) = 2.33' the Square Root of (BKG cpm / BKG time)

tion Limit (Ld) =((2.72 / BKG time) +(2' Lc)) / EFF
tion Level = Ld * dm3' DF" DDF /((2220000dpm/NCi)' SS •(dm2 - dm1))
NCi/g = (dm1 * (1000mUL) * dm3 * DF ) / ((2220000dpm/YCi)' SS' Dg/L * (dm2 -dm1))

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

RESUL

Data nt a e: 12/05/9
A roved b: Date: 4
orm 4381ML; R ev. age o

NN



WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) SOLIDS I SPIKE

'PIKE ««< RE-ENTER COMPLETE TYPE ««< 8088

, ° olume of Samole in mL ISSI 1.25

Grams

of SamDle+Soike from Liauid Scintillation

Time Counted in Minutes

3.

12/01/94 !; Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = (( 2.72 / BKG time) + (2 * Lc)) / EFF
112.00 PM Detection Level = Ld' dm3 • DF * DDF /((2220000dpm/pCi)' SS' (dm2 -dm1))

) ^ Tc-99 pCi/g = (dm1 * ( 1000mUL) * dm3' DF ) / ((2220000dpm/NCi) * SS' Dg/L * (dm2 - dm1))
AZAD

L`'
3 Spike (Tracer) Recovery = (dm2 - dm1)' 1.5 * 100 / dm3

Ĉ err) ss4 C /d+1s J /^a^ s c ICCj lc(^.U 1^/n
^G ^cr^c

ss
unc a- Cc..c., I ^,-^-a ^ ^.35 ve^/L

^^+=^2-tl^ RESULTSv
RESULT Tc-99 Concentration in uCi/a = 3.54E-01 DETECTIONEC^

Error = 1.53 <^^^h^^

3.29E-03



LABCORE Data Entry Template for Worklist# 225

Analyst: \yS Instrument: LSCOO (J j Method: LA-438-101 b-Z

Worklist Comment: imi sample size/.25 ml std as matrix spike/js WHC-SD-WM-DP-074 , REV. 0

Seg Type SampleN Rep Al Test Matrix Actual Found DL Unit

/- l 1 BLNK-PREP @TC99-O1 TC99-O1 SOLID N/A uCi/g

1 BLNK-PREP @TC99-O1 TC99-O1E SOLID N/A % Ct.

1 BLNK-PREP @TC99-O1 TC99-O1T SOLID N/A % Rec

2 STD
1I 7 sc;'

@TC99-O1 TC99-O1 SOLID N/A uCi/g

2 STD @TC99-01 TC99-01E SOLID N/A % Ct.

2 STD @TC99-O1 TC99-O1T SOLID N/A % Rec

^-^ 3 SAMPLE S94T000067 0 @TC99-O1 TC99-O1 SOLID N/A uCi/g

3 SAMPLE S94T000067 0 @TC99-O1 TC99-01T SOLID N/A % Rec

3 SAMPLE S94T000067 0 @TC99-01 TC99-01E SOLID N/A % Ct.

4 DUP S94T000067 0 @TC99-01 TC99-01 SOLID N/A uCi/g

4 DUP S94T000067 0 @TC99-O1 TC99-O1E SOLID N/A % Ct.

4 DUP S94T000067 0 @TC99-O1 TC99-O1T SOLID N/A %

j-/O 5 SPK S94T000067 0 @TC99-01 TC99-O1 SOLID N/A uCi/g

5 SPK S94T000067 0 @TC99-01 TC99-01T SOLID N/A % Rec

Final page for worklist # 225

S^k vM t -^^^^ -,^j l^ l l^-^i U
na st tgnature ate

Data Entry Comments:

:5 Oi K Tj) I3^136-/

1[J

Units shown for QC (SPK) may not reflect the actual units. Page: ]

1 t)ti4



WHC-SD-WM-DP-074, REV. 0

i 1:> _ -r c ^;;, C?
USER: 5

PRESET TIME

DATA CAL.C
COUNT BLANK
TWO PHASE

SCINTILLATOR:

LOW LEVEL

COMMENT:L

20. i;0

SL DPM H# :YES
YES IC## : NO
YES AQC : NO

LIQUID LUMEX:YES

NO HALF LIFE

^^f^(^'J^^̂yl.Or^ ^ ^
I// )6^A^E: 1

17 DEC 1994 02:36
3 6000

SAMPLE REPEATS: 1 PRINTER : STD
REPLICATES . 1 RS232 :EDIT
CYCLE REPEATS : 1
LOW SAMPLE REJ: 0

CORRECTION DATE: none

ISOTOPE 1: TC99 %ERROR: 0.00 FACTOR : 1.000000 BP::G. SUB:

BACKGROUND QUENCH CURVE: Off COLOR QUENCH CORRECT ION: Off

Quench Limits Low:90.823 Hi.qh:343.6'

SAM POS TIME H#1 TC TC99 TC99 LUMEX ELAPSED 2P
NO MIN CPM %ERROR DPM EFF-1 X TIME

Bi **-1 20.00 189.1 56.05 6.04 59.56 94.10 2.01 21.03
Hlank. Average DPM for TC99 : 59.56 COEF. OF VAR: 0.000

1 **-3 20,00 160.4 51.70 6.49 -5.20 95.10 6.89 42.64
2 **-4 20.00 176.7 7614.80 0.74 3762.11 94.59 0.13 64.26
7 **-5 20.00 168.9 592.70 1.84 565.32 94.85 0.59 85.82 2P
4 **-6 20.00 173.1 4186.65 0.69 4360.88 94.71 0.09 107.41 2P
5 ##-7 20.00 171.9 484.20 2 .04 451.46 94.75 0.81 129.00
6 %k*-8 20,00 172.4 3927.10 0.71 4085.75 94.74 0.10 150.62
7 **--9 20.00 171.6 492.15 2.02 459.80 94.76 0.90 172.24 2P
8 **-.10 20.00 168.0 3692.95 0.74 3832.80 94.88 0.12 193.85
9 **-11 20.00 173.1 1084.65 1.36 1085.65 94.71 0.56 215.5' 2P

10 **-12 20.00 161.9 3989.90 0.71 4137.67 95.06 0.08 237.09

BEST AVAILABLE COPY

1925



WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) SOLIDS BLANK

Bt ANK ctivi ty for 100 I of Spike Added In d pm (dm3) 8088
olume of Sample In mL SS

22$ Dilution Factor DF

Digest Grams of Solids/Liter D/L

TGS19 01 € pm of Sample from Liq uid Scintillation Counter dm1

pm of Sample+Spike from Liquid Scintillation Counter (dm2)

Level

d Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

tion Limit (Ld) = ((2.72 / BKG time) +(2' Lc)) / EFF

tion Level = Ld * dm3 • DF' DDF / ((2220000dpm/NCi) * SS * (dm2 -dm1))

pCi/g = (dm1 * (1000mUL) * dm3 * DF ) / ((2220000dpm/NCi)' SS' Dg/L' (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

RESUL

Data Ent ry Date: 12/21/94
Approved by: Date:
orm 43$101Z`Ttev. . age I O(

NOTE: Reported result Is a LESS THAN value calculated
from the statistical Detection Limit (Ld).

v RESULTS v



A I I Nl.M 1 r(M V CI.CI<

WHC-SD-WM-DP-074, REV. 0

Tc-99 : LA-438-101 (D-2) LIQUID I STANDARD

of

3.90

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
Detection Level = Ld * dm3 * DF * DDF / (( 2220000dpm/NCi) * SS * (dm2 - dm1))
Tc-99 pCi/L = (dm1 * (1000mUL) * dm3 * DF • DDF) / ((2220000dpm/NCi)' SS' (dm2 - dm1))

Tc-99 NCi/mL = NCi/L / (1000mUL)

Spike (Tracer) Recovery = (dm2 - dm1)' 1.5 • 100 / dm3

v RESULTS v

Data Entry
'I

Date: 12/21/94
A roved b: Date: 13 S M
orm _ ev. . 1^,^ 7 age o



UK

1NHC-8D,WM-DP-074, REV. 0

BEST AVAILABLE COPY

Tc-99 : LA-438-101 (D-2) SOLIDS SAMPLE

8088

Grams

of Counter

31 Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

lion Level = Ld' dm3 * DF' DDF /((2220000dpm/NCi) • SS •(dm2 -dm1))

pCi/g = (dm1 * (1000mUL) * dm3 • DF ) / ((2220000dpm/pCi)' SS * Dg/L' (dm2 -dm1))

Spike (Tracer) Recovery =(dm2 - dm1) • 1.5 * 100 / dm3

v RESULTS v

Data Entry ae:
A roved b: Date: ZI S4

Form Rev. age o

l;ia:"1



UK M I I HI.PI I RMV CLCI[

WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101

for 100u1 of

Counter

Counted in Minutes

DUPLICATE

ri Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
tion Level = Ld' dm3 * DF * DDF I((2220000dpm/NCi)' SS' (dm2 - dm1))

NCi/g = (dm1 * (1000mUL) * dm3 * DF ) / ((2220000dpm/NCi) * SS * Dg/L' (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1)' 1.5 * 100 / dm3

RESULT

19'A:y



GAKU IN

WWC•SD-WM-DP-074, REV. 0

BESTAVAILABLE COPY

Tc-99: LA-438-101 (D-2) SOLIDS I SPIKE

<<<<< RE-ENTER COMPLETE TYPE ««<

Scintillation Counter

In Minutes

8.38

3.90

rl Level ( Lc) = 2.33' the Square Root of (BKG cpm / BKG time)

tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

tion Level = Ld' dm3 • DF" DDF /((2220000dpm/NCi)' SS (dm2 -dm1))

pCi/g = (dm1 * (1000mL/L)' dm3 • DF ) / ((2220000dpm/NCi)' SS' Dg/L * (dm2 - dm1))

Spike (Tracer) Recovery = (dm2- dm1) " 1.5 * 100 / dm3

``^ i35S 1.608^ ^^o'^^aS ) ^a.41 x \00% = i A0.1 %

CZ211^- A-iR-9S

RESUL

Data E ntry Date:
Approved by Date: 1a / o fi/q^F
ormd3$1 01C age TofT

_t..l V Nr



LABCORE Data Entry Template for Worklist# 232 ,
0P

.
Analyst: A1^n Instrument: LSC (D SO0 Method: LA-438-101 ^ Z

Worklist Comment: 1 mL sample size/.25 mL std as matrix spike/ jls WHC+-SD-WM-DP-074, REV. 0

Seg Type SampleH Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @TC99-O1 TC99-O1 SOLID N/A uCi/g

1 BLNK-PREP @TC99-01 TC99-OlE , SOLID N/A 9 Ct.

1 BLNK-PREP @TC99-01 TC99-01T. SOLID N/A % Rec

2 STD y7B5a @TC99-01 TC99-O1 SOLID N/A uci/g

^1 2 STD @TC99-O1 TC99-O1E SOLID N/A % Ct.

J 7

Of

2 STD @TC99-01 TC99-01T SOLID N/A % Rec

5l v
3 SAMPLE S94T000005 0 @TC99-O1 TC99-O1 SOLID N/A uCi/g

3 SAMPLE S94T000005 0 @TC99-O1 TC99-O1T SOLID N/A % Rec

3 SAMPLE S94T000005 0 @TC99-O1 TC99-01E SOLID N/A % Ct.

4 DUP S94T000005 0 @TC99-O1 TC99-01 SOLID N/A uCi/g

4 DUP S94T000005 0 @TC99-01 TC99-O1E SOLID N/A % Ct.

4 DUP S94T000005 0 @TC99-01 TC99-O1T SOLID N/A % Rec

5 SPK S94T000005 0 @TC99-01 TC99-O1 SOLID N/A uCi/g

5 SPK S94T000005 0 @TC99-01 TC99-O1T SOLID N/A % Rec

Final page for worklist # 232

na yst iguatur

iV(^fl -, P,.-,_

I.Z--k X-\-()tU
ate

Data Entry Comments:

^-:^ Z^A- An C4^,o^ mC2,-

Units shown for QC (SPK) may not reflect the actual units. Page: 1

1^M



WHC-SD-WM-DP-074, REV. 0
I- r->

CF4 2.P.
....G

U.=3ER: 5; crlriME_::ra.T,:L..S e:,50o
f-'i E;E.-.i U t1E: 20 . X )
I1Fllr, Ci':il._1... `.',L t,FIM H4 `iE:, bAi9'r L r.e:.P , t I "ii:; ::
:::L4ila L:L_iiNl':. C i 3 1:;_'.ii- 7 N! 'il_E"I Il i flai:i II
i_b.ii i -

. r. _.
.

.
i

.
:::;1 rt:' :: p:n i . ;_.

,^._:i 4 i. E IE: I,:.r^ ,.

ni Ir LTLL..r 1F;- :(iUrft i_.!WIt °.°t::, ! t)pa itll'L..E ._Jc

I:ii 1 I Lji::: r ,. ! c:i F I...i...i..... t i, i-i .I I L I f:il..:i 1 I PRII I ': !_lNL..'°'..

BE

F AfSE:::: ..

SAM POS

NO

1.5 DEC 1i:94 (;.._.It 5....

1 i r rr...TE::R . 50,

... E ....... tli::r:

D IU. : T

TIME H#4 FR ^:^'. p___C.^ .............. 99TC 99TC LUMEX ELAPSED 21'
MIN CPM %EP:FfOR DPM EFF--1 % TIME

Blank Aveeracr_a

c3l'nk ; d a-^7 10.0 0 _ . ... ..,_
k1 ^31ti ;* -. ..:: ,,, 75 ,p

20 . i < <...

s^cQ? k .. .,. m
5} a^ r

kA^ . .0,r: 60,.6

5nf 5^ ^ ? . : 60.0
.^k^h
^

,* .r.w 160.3
159 4.

SD,^h i ._ 1 ;
S 1C ? I r S i. 20.00 105.5

.... . 15A.0

t! 01 51.34 ... , .. 4 ... r .:',' 2i_

DPM for 99TC : 51.34 COEF. OF VAR. 0.000

` ^.c9 'P:
. ..r PP; .'..... 2210.40 S=i 0 .5 5
59 . . 57"l. 7 4 .. . _ is ;:i ,I:-..

2842 . 92 0 .2 0
500. 1 0 506.43

._ 083 :973.52 _ i, 0 ,11 .1 5 J . 10 21:..

2 60 0. 14 ,. 2671.94 c! ' 1
. .. 3420.3 05 . 1 1 . 1 1 !. .

4L7. 30 2.21 386.16 9 b .50 1.60 21 6.2w i

25 2 0. 50 .8'' 2582.61 5 210.04 ,f

t.:.. 1 05 e 4.. 1033.54 0 5 . 01 A . 10 ..
'0 ,.: 380.61 .: :.... 1,47 _ ,!

DESTAVAILABLE COPY

t1932



PLAGt ANAL

WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101

Counter

Level

STANDARD

Critical Level (Lc) = 2.33' the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

Detection Level = Ld * dm3' DF * DDF /((2220000dpm/NCi) * SS •(dm2 - dm1))
Tc-99 pCi/L = (dm1 * (1000mUL)' dm3 * DF • DDF) / ((2220000dpm/NCi) * SS * (dm2 - dm1))

Tc-99 pCi/mL = NCi/L / (1000mUL)
Spike (Tracer) Recovery = (dm2 - dm1)' 1.5 • 100 / dm3

RESUL



WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) SOLIDS

for

Scintillation Counter

Time Counted in Minutes

BLANK

il Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

tion Level = Ld' dm3' DF * DDF /((2220000dpm/NCi) • SS •(dm2 -dm1))
pCi/g = (dm1 * (1000mUL)' dm3' OF ) / ((2220000dpm/NCi) • SS * Dg/L' (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1) • 1.5 * 100 / dm3

NOTE: Reported result is a LESS THAN value calculated
from the statistical Detection Limit (Ld).

v RESULTS v



WHC-SD-WM-DP-074, REV. 0

Tc-99 : LA-438-101 (D-2) SOLIDS

for 100W of :

of Sample in

Factor

Counter

Minutes

il Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

tion Limit (Ld) =((2.721 BKG time) + (2 * Lc)) / EFF

lion Level = Ld * dm3 • DF • DDF / ((2220000dpm/NCi) • SS • (dm2 -dm1))

NCi/g = (dm1 * (1000mUL)' dm3 * DF ) I ((2220000dpm/NCi) • SS * Dg/L • (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1) • 1.5 • 100 / dm3

RESUL

v RESULTS v

Data E ntry Date: 12/15/94
A roved b : Date: 3 g

Form _ ev. 1.0 ,1 CA1^ rz
age o

y-JVV



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) SOLIDS d DUPLICATE

Grams of Soiids/Liter

of Samole+Soike from Liauid Scintillation Counter

Time Counted in Minutes

Error

RESULT

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) _ ((2.721 BKG time) + (2 * Lc)) / EFF

Detection Level = Ld' dm3 * DF' DDF /((2220000dpm/NCi)' SS •(dm2 - dm1))
Tc-99 NCi/g = (dm1 * (1000mL/L) * dm3' DF ) I ((2220000dpm/NCi) * SS' Dg/L * (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5' 100 / dm3

v RESULTS v
Tc-99 Concentration in Ci/ = 1.14E+00 DETECTION

LEVEL
1% Counting Error = 2.22 f

2.30E-02
ISpike (Tracer ) Recovery = 40.8% PCi1g



VR

WHC-SD-WM-DP-074, REV. 0

Tc-99 : LA-438-101 (D-2) SOLIDS SPIKE

IKE <<<<< RE-ENTER COMPLETE TYPE ««< 8088

.3, olume of Sample In mL ISSI 0.25NWWWK

^^> Digest Grams of Solids/Liter (Dg/L)(I 212092^

TC99.01? ;! pm of Sample from Liauid Scintillation Counter ldm1) 1033.54

of Sample+Spike from

Time Counted in Minutes

ting Error
)n Limit

Level

2114/94 Criticai Level (Lc) = 2.33 * the Square Root of ( BKG cpm / BKG time)

Detection Limit (Ld) = (( 2.72 / BKG time) + (2' Lc)) / EFF

3:00 PM Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS •(dm2 - dm1))

Tc-99 NCl/g = (dm1 * ( 1000mUL) * dm3' DF ) / ((2220000dpm/NCi) * SS' Dg/L * (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 • 100 / dm3

`dciW4^lJ 3J9a /^, - 1.114 19.a24a,^

a-le-a5

RESUL



LABCORE Data Entry Template for Worklist# 335 A2^

Analyst: SL Instrument: LSCOO Method: LA-438-101 .^ 2

Worklist Comment: .25 mL sample size / .25 mL std as matrix spike / jls wHC'SD"VM-DP-074, REV. 0

Seg Type SampleJ/ Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @TC99-01 TC99-O1 SOLID N/A uci/g

1 BLNK-PREP @TC99-01 TC99-O1E SOLID N/A % Ct.

1 BLNK-PREP @TC99-O1 TC99-O1T SOLID N/A % Rec

2 STD -7(^,_
D

^J J

@TC99-O1 TC99-01 SOLID N/A uCi/g

2 STD @TC99-01 TC99-01E SOLID N/A % Ct.

2 STD @TC99-01 TC99-01T SOLID N/A % Rec

3 SAMPLE S94T000005 0 @TC99-O1 TC99-O1 SOLID N/A uCi/g

3 SAMPLE S94T000005 0 @TC99-O1 TC99-01T SOLID N/A % Rec

3 SAMPLE S94T000005 0

4 DUP S94T000005 0

4 DUP S94T000005 0

4 DUP S94T000005 0

5 SPK S94T000005 0

5 SPK S94T000005 0

/3365j

@TC99-01 TC99-O1E

@TC99-O1 TC99-O1

@TC99-01 TC99-O1E

@TC99-O1 TC99-O1T

@TC99-O1 TC99-O1

@TC99-01 TC99-O1T

SOLID N/A

SOLID

SOLID

SOLID

SOLID

SOLID

% Ct.

:^•^^d r4 ,4 , ^;l :Raa.^w -
Z"ayTstSi ature

Data Entry Comments:

la-3i-9 ^
at^

N/A uCi/g

N/A % Ct.

N/A 8 R

N/A uCi/g

N/A % Rec

Units shown for QC (SPK) may not reflect the actual units.

Final page for worklist # 335

Page: 1

1938



^^^
ia 3i-s y

PAGE: 1.

USER: 5 IIi: TC99. LS::861 PRESET TIME: 20.00

SAMPLE REPEAT: 1 CYCLE REPEAT: 1 SCR:N FiS222: I`d

H#: 1 AG!C: Y QCF:N RCM: Y2 PHASE MCINITOR: h.l

RCM-TIME: 0..10 INT:999.95

CHANNEL. 1--LL.:150 IJL: Si;O ^S'IGMA: 0.10 BKG SUB:

SINGLE LABEL DPM SET UF' ONI 20 DEC 1991 13: ].4

TAT 'i DEC 1994 1019

O..t:r!i EKG E•SIi,: O,.i;U LSF:c O

UNKNOWN ID:TC99. LE35Et01 UNI<::NCIWN REF'L..IC:ATES: 1

UNKNOWN NORM FACTOR ISO1:G' 1,.0000C;

UNKNOWN L1N I TS I SC)1 r DPM WHC-SD-WM-DP-074 , REV. 0
UNKNOWN HALF LIFE CORRECTICiNaN

INDIVIDUAL.. L.1NR::NCIWN NORM FACT[JhS:N BACKGROUND QUENCH C(JFtVES:Y

STANDARD ID:131.E28-A i.-10 QUENCH LIMITS LOW:7Z.67 HIGt-I:207.7

HALF L...IFE :DAYS7 1:SC11: Ri

STANDARD DPM 180120.00000000

SAM POE> CH CPM 2SIG'/. TIME

t'1 **- 1 1 .°ita.15 5.4=:' E6.00

BACKGROUND QUENCH C:URVEb':, CONSTAh.IT

CHANNEL ].

QUENCH CURVE COEFFICIENTS

EL TIME AVG H# PfCMY.

20.92 161.0 13.22

BEST AVAILABLE COPY

A: .ib. :LFpU-, B: p.lJCriii,CtCtt.; C: 0. V0Qi;pi,i;U D: U. QU0i;i>i;l>i;0i;C.,r

BACKGROUND QUENCH CURVE CORRELATION TABLF-.:

MEASURED CALCULATED PERCENT
BKG 1-1# CPM. CPM. DIFF. FLAG
--- ----- -------- ---------- ------- ----

L 16 1.u 56.15 56.15 0.ou

F:ACI:: GRC7LJND QUENCH LIMITS LOW: C;, tr0i; HIGH: 1060.

TOTAL QUENCH LIMITS LOW:73.67 HIGH:207.7

:=;AM POR CH CPM 2SIG7. TIME EL TIME AVG H# RCM;t;

1. **-- _, 1 357.50 2.37 20.00 42.17 129.0 ... :dq.

IFit)J. %F_FF CH1.:94.64 ISC)1 DPM .319.4709.

._. **- 4 1 2214.20 0.95 20.00 6=.28 128.0 !a..°__.

1901 . "{.EFF CH:L : 94. bb I SD i. DPM :2279.787

3 **- 5 1 61.15 5.72 C'G.Uit 84.41 127.0 19.Ei5

ISOI : EFF CH1:94.68 ISC11 DPM . 5.2ESp«1.2

4 **- 6 1 1592.10 1.03 20.00 105.5:: 127.0 0.72'

ISOI %EFF CH1:94.ES ISOI DPM :1939.09Et

1939

F:FF:

ERR



WHC-SD-WM-DP-074, REV.0

SAM F'09 CH CF'M ?SIG°l. TIME

5 x*- 7 1 116.80 4.14 20.00
IS(ai. %EFF CH1:94.64

r, **- F, 1 1933.00 1.02 20.00
I601 %EFF CH1:94.66

?+:*- 9 1 115.00 4.17 20.00

I SD i. %EFF CH 1: 94.. 71

eD **-10 1 2026.70 0.99 20.00
IS01 %EFF CI-11:94. S1

9 **-11 1 416.90 2.19 20.00
ISOi. %EFF CH1:94.64

lu **.._12 1 E260.15 0.94 20.00
I501 %EFF CH1:94.6i3

EL. TIME AVG H#

i26.65 129.0
SSCl1

147.79 128.0

1901

16F'.90 125. Ci

ISOl

190.01 130.0

IS01

211.12 129.0

I501

232.2' 127.0

ISCi1

BEST AVAILABLE COPY

RCMZ

9.67

DPM :64.0877i.

0.39

DPM :1982.724

9.._2
DF'M :62.13594

0.44
DPM :20G2.842

DPM : 3Bl . 1977

0.34
DPM . _.._.:'7. F=76

F'AGE: 2

EF"

1940



WHO-SD•WM-DP-074, REV.0

BEST AVAILABLE COPY

Tc-99: LA-438-101 (D-2 ) LIQUID STANDARD

ike Tracer Book Number 133B5!

TANpqR0ctivl for 100 I of Spike Added in d pm (dm3 ) 7002.6

oiume of Sample in mL (SS) 0.25

at Dilution Factor

of Sample from L

of Sample+Spike

d Time Counted in
Fractional Efficier

Error

Level

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) =((2.72/ BKG time) + (2 * Lc)) / EFF

Detection Level = Ld * dm3' DF * DDF /((2220000dpm/pCi) * SS •(dm2 - dm1))

Tc-99 NCi/L = (dm1 • (1000mUL) * dm3 • DF • DDF) / ((2220000dpm/NCi) • SS * (dm2 - dm1))

Tc-99 pCi/mL = NCI/L I (1000mUL)
Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 • 100 / dm3

RESUL

Data n Date:
Ppproved by: Date: l,. 1 r^

orm^'3^iS-C Rev. 1.0 ^ .. age iof
1 :1' 41



r^^a

WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2 ) SOLIDS BLANK
ike (Tracer ) Book Number 733851

^i ANK cUvi for 100 1 of Spike Added in d pm (dm3 ) 7002.6
olume of Sample in mL ISSI b.25!

from Liquid Scintillation Count
+Spike from Liauid Scintillation

Time Counted In Minutes

Error

Level 3.90

rl Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)

tlon Limit (Ld) = ((2.72 / BKG time) + (2 • Lc)) / EFF
tion Level = Ld * dm3 • DF * DDF /((2220000dpm/NCi)' SS •(dm2 - dm1))
NCi/g = (dm1 * (1000mL/L)' dm3 • DF ) / ((2220000dpm/NCI) * SS * Dg/L * (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

RESUL

1JA},G

NOTE: Reported result is a LESS THAN value calculated
from the statistical Detection Limit (Ld).



UK

WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) SOLIDS I SAMPLE

from Liauid Scintillation Counter

Time Counted in Minutes

Error
8.39

3.90

il Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) I EFF

tion Level = Ld * dm3 • DF' DDF /((2220000dpm/NCi)' SS' (dm2 - dm1))
pCl/g = (dm1 * (1000mUL) * dm3 • DF ) / ((2220000dpm/NCi) * SS * Dg/L * (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1) • 1.5 * 100 / dm3

RESUL

v RESULTS v

l:) }j



UK

WWC•SD-WM-DP-074, REV.0

Tc-99: LA-438-101 (D-2 ) SOLIDS DUPLICATE
ike (Tracer) Book Number 1 ,33851 11

f7Upi 1CA7^ ctivl for 100 I of S pike Added in d pm (dm3 ) 7002.6
olume of Sample In mL (SS ) 0.25

335 Dilution Factor (DF ) 1
Dl est Grams of Solids/Liter D/L 2,216

TG6p of Sample from Liq uid Scintillation Counter dm1 52.13594
m of Sam Ie+S ike from Liq uid Scintillation Counter (dm2) # 2082.042

SOLID Back round cpm (BKG c m 5$115
Back round Time Counted in Minutes (BKG time )

T05 Instrument Fractional Efficiency ( EFF ) 0_9471
Countin Error 4,31

2T818 :: Detection Limit ( Ld ) 8.39
Critical Level (Lc ) 3.90

SL^I ,. . C_99 Cnnenn}rw4inn in uCiln = .^enev R.

rl Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)
tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
tion Level = Ld * dm3' DF' DDF /((2220000dpm/NCi)' SS' (dm2 -dm1))
NCi/g = (dm1 ` (1000mLJL) * dm3 * DF ) / ((2220000dpm/NCi)' SS' Dg/L * (dm2 -dm1))

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5' 100 / dm3

1:1 t`t



IKHVCLCK

WHC•SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 D-2) SOLIDS SPIKE

S ike Tracer Book Number 133551 ';

SPIK^ ' ««< RE-ENTER COMPLETE TYPE ««< 7002.6

IMMUNIIII&WERINNOWolume of SamDle In mL (SS) 0.25

of Solids/Liter

from

Counted in Minutes

ICritical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = (( 2.72 / BKG time) +(2' Lc)) / EFF

i PM Detection Level = Ld * dm3' DF * DDF /((2220000dpm/pCi)' SS •(dm2 -dm1))

Tc-99 NCi/g = (dm1 * ( 1000mLIL) * dm3' DF ) / ((2220000dpm/pCi) " SS' Dg/L' (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1)' 1.5 • 100 / dm3

1\i.u`^s4x^aC9^)_ ^^.^1CllE-^)l2.'JOqa^^ ( ^^'^'o x \OOn^c

r,Xc q. ^g 'iS

v RESULTS v

RESULT ITc-99 Concentration In pCi/g =

Error =
2.46E-02

We Ent ry y: _ n.ry Date: 01106/95

pproved by: o.. ^ Date:

orm 4^5^8- R ev. 1 . 0 rr 4 rl q r Page 1 0 1
A^/'TV



Sy/o-^ k/P-
LABCORE Data Entry Template for Worklist# 336

Analyst: kvL Instrument: LSCOQ Sdo t Method: LA-438-101 -^-^ nA 06q

Worklist Comment: .25 mL sample size / .25 mL std as matrix spike / jls WHC-SD-WM-DP-074, REV. 0
Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @TC99-O1 TC99-O1 SOLID N/A uci/g

1 BLNK-PREP @TC99-O1 TC99-O1E SOLID N/A % Ct.

1 BLNK-PREP @TC99-01 TC99-O1T SOLID N/A % Rec

2 STD LI-7p,5 q @TC99-O1 TC99-01 SOLID N/A uci/gc

IU2 STD @TC99-O1 TC99-O1E SOLID N/A % Ct.

2 STD @TC99-01 TC99-O1T SOLID N/A % Rec

3 SAMPLE S94T000067 0 @TC99-O1 TC99-01 SOLID N/A uCi/g

3 SAMPLE S94T000067 0 @TC99-O1 TC99-01T SOLID N/A % Rec

3 SAMPLE S94T000067 0 @TC99-01 TC99-O1E SOLID N/A % Ct.

4 DUP S94T000067 0 @TC99-O1 TC99-01 SOLID N/A uCi/g

4 DUP 594T000067 0 @TC99-O1 TC99-01E SOLID N/A % Ct.

4 DUP S94T000067 0 @TC99-O1 TC99-01T SOLID N/A % R

5 SPK S94T000067 0 @TC99-O1 TC99-01 SOLID N/A uCi/g

5 SPK S94T000067 0 @TC99-O1 TC99-01T SOLID N/A % Rec
1'2 ^n'4-•15

133 65 1 Final page for worklist # 336
9S

na yst ^gna ure ISate 4F4^

Data Entry Comments:

Units shownfor QC (SPK) may not reflect the actual units. Page: 1

z91s



WHC-SD-WM-DP-074, REV. 0

Tc-99 : LA-438-101 (D-2 ) SOLIDS BLANK

S ike (Tracer ) Book Number 733651 .

BU1NK f ctivi for 100 1 of Spike Added in d m dm3 7002.6

oiume of Sample In mL (SS) 0 25'

Di est Grams of Sollds/Liter D/L 1.82

JPOT jqprn of Sample from Liq uid Scintillation Counter dm1

pm of Sample+Spike from Liquid Scintillation Counter (dm2) 3700'

Time Counted In Minutes

Error

Level

d Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

lion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

lion Level = Ld * dm3 * DF * DDF /((2220000dpm/pCi)' SS •(dm2 - dm1))
pCl/g = (dm1 * ( 1000mL/L)' dm3 * DF ) / ((2220000dpm/NCl) * SS * Dg/L * (dm2 -dm1))

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

RESUL

1947



r^i.r=

WHC-SD-WM-DP-074, REV. 0

Tc-99 : LA-438-101
Book

me of Sample In mL

ion Factor

it Dilution Factor

of Sample from Liquid

of SamDle+Soike from

Time

STANDARD

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
Detection Level = Ld * dm3 • DF' DDF /((2220000dpm/NCI) * SS •(dm2 - dm1))
Tc-99 NCI/L= (dm1 •(1000mL/L)' dm3" DF' DDF) /((2220000dpm/NCI)' SS' (dm2 -dm1))
Tc-99 NCi/mL = pCi/L / (1000mL/L)
Spike (Tracer) Recovery = (dm2 - dm1) • 1.5 * 100 / dm3

RESULT

Data E ntry by: /^i Date: 01/04/95
ed by: Date: 4 4S-

PIER
( 4 4S-

'[C Rev. . ^ ^ t11f.2 age1 or 1
_.... .,,



GAKU IN

WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) SOLI

for
Book

Scintillation Counter

Error

SAMPLE

31 Level ( Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

tion Level = Ld' dm3 • DF * DDF / ((2220000dpm/pCi) * SS • (dm2 - dm1))

pCl/g = (dm1 * (1000mUL) * dm3 * DF ) I ((2220000dpm/pCI) * SS * Dg/L * (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1)' 1.5 * 100 / dm3

RESUL

v RESULTS v

1:1}`f



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-074, REV. 0

Tc-99 : LA-438-101 (D-2) SOLIDS DUPLICATE
Book

its. for 100p1 of SpW

ne of Sample In mL
ion Factor

;t Grams of Solids/L
of Sample from Liq^

of Samole+Soike frc

Time Counted

ting Error

m Limit

Level

rl Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)
tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) I EFF
tion Level = Ld * dm3 • DF * DDF / ((2220000dpm/pCi) * SS' (dm2 -dm1))
pCi/g = (dm1 * (1000mUL) * dm3 • DF ) / ((2220000dpm/pCi) • SS * Dg/L' (dm2 -dm1))

Spike (Tracer) Recovery = (dm2 - dm1)' 1.5 * 100 / dm3

RESUL
v RESULTS v

1^)J0



ANALY I IGAL GAHU

WHC-SD-WM-DP-074, REV. 0

Tc-99 : LA-438-101 (D-21 SOLIDS I SPIKE

<<<<< RE-ENTER COMPLETE TYPE ««<

Scintillation Counter

Counted In Minutes

Error

FENNUUMMIENICritical Level (Lc1I 3.701

rl Level (Lc) = 2.33' the Square Root of (BKG cpm / BKG time)

tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF

tion Level = Ld * dm3 * DF * DDF /((2220000dpm/NCi)' SS' (dm2 - dm1))
pCi/g = (dm1 * (1000mLIL) * dm3 * DF ) I ((2220000dpm/NCi) • SS * Dg/L * (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1)' 1.5' 100 / dm3

<^. 3316 (k.67)) - ^^T"s78-1 08^) 1

(

I/-)s//
9'.; 1

x 100X

RESULT

JL;JJl



s
workYutrpt Version 2.0 02/27/95 Page:03127195 08:08

LABCORE Data Entry Template for Worklist# 825

Analyst: V- Instrument: LSC00 6,506 Book # y7 .8 s,.21
Method: LA-438-101 Rev/Mod ^^^ = 2. 41o0 Epl

Worklist Comment: Run as usual / jls WHC-SD-WM-DP-074, REV. 0

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FWND DL UNIT

1 STD 2TC99-01 TC99-01 LIQUID N/A uC1/mL

1 STD 2TC99-01 TC99-OIE LIQUID N/A % Ct. Error

1 STD BTC99-01 TC99-01T LIQUID N/A % Recovery

2 BLNK-PREP 2TC99-01 TC99-01 LIQUID N/A uCi/mL

2 BLNK-PREP 2TC99-01 TC99-01E LIQUID N/A X Ct. Error

2 SLNK-PREP 2TC99-01 TC99-01T LIQUID N/A % Recovery

94000020 SY-103 3 SAMPLE S95T000328 0 2TC99-01 TC99-01 LIQUID N/A uCi/mL

94000020 SY-103 3 SAMPLE 595T000328 0 BTC99-01 TC99-01T LIQUID N/A % Recovery

94000020 SY-103 3 SAMPLE S95T000328 0 aTC99-01 TC99-01E LIQUID N/A X Ct. Error

94000020 SY-103 4 DUP 595T000328 0 2TC99-01 TC99-01 LICUID N/A uCi/mL

94000020 SY-103 4 DUP S95T000328 0 iTC99-01 TC99-OIE LIQUID N/A % Ct. Error

94000020 SY-103 4 DUP S95T000328 0 8TC99-01 TC99-01T LIQUID N/A X Recovery

94000020 SY-103 5 SAMPLE S95T000329 0 2TC99-01 TC99-01 LIQUID N/A uLi/mt

94000020 SY-103 5 SAMPLE S95T000329 0 RTC99-01 TC99-01T LIQUID N/A % Recovery

94000020 SY-103 5 SAMPLE 595T000329 0 8TC99-01 TC99-01E LIQUID N/A % Ct. Error

94000020 SY-103 6 DUP S95T000329 0 RTC99-01 TC99-01 LIQUID N/A uCi/mL

94000020 SY-103 6 DUP S95T000329 0 DTC99-01 TC99-01E LIQUID N/A % Ct. Error

94000020 SY-103 6 DUP 595T000329 0 2TC99-01 TC99-01T LIQUID N/A X Recovery

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

^^^)+



worklistrpt Version 2.0 02121195 Page: 2
03/27/95 08:014

LABCORE Data Entry Template for Worklist# 825
GRWP PROJECT S TYPE SANPLEk R A ------- TEST ------ MATRIX ACTUAL FWND DL UNIT

94000020 SY-103 7 SAMPLE S95T000330 0 2TC99-01 TC99-01 LIQUID N/A uCi/mL

94000020 SY-103 7 SAMPLE S95T000330 0 8TC99-01 TC99-01T LIQUID N/A % Recovery

94000020 SY-103 7 SAMPLE S95T000330 0 aTC99-01 TC99-01E LIQUID N/A % Ct. Error

94000020 SY-103 8 DUP S95T000330 0 9TC99-01 TC99-01 LIQUID N/A uCi/mL

94000020 SY-103 8 DUP S95T000330 0 aTC99-01 TC99-01E LIQUID N/A % Ct. Error

94000020 SY-103 8 DUP S95T0o0330 0 aTC99-01 TC99-01T LIQUID N/A % Recovery

94000020 SY-103 9 SAMPLE S95T000331 0 8TC99-01 TC99-01 LIQUID N/A uCi/mL

94000020 SY-103 9 SAMPLE S95T0o0331 0 aTC99-01 TC99-01T LIQUID N/A X Recovery

94000020 SY-103 9 SAMPLE S95T000331 0 2TC99-01 TC99-01E LIQUID N/A % Ct. Error

94000020 SY-103 10 DUP 5951000331 0 2TC99-01 TC99-01 LIQUID N/A uCi/mL

94000020 SY-103 10 DUP S95T000331 0 8TC99-01 TC99-01E LIQUID N/A % Ct. Error

94000020 SY-103 10 DUP S95T000331 0 2TC99-01 TC99-01T LIQUID N/A X Recovery

Final page for worklist # 825

c.Q^^°&/^ £i &urenayate Date

WHC-SD-WM-DP-074, REV. 0

Data Entry Comments:

Units shown for QC (SPK & S7D) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

V3i3



WHC-SD-WM-DP-074, REV. 0
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rv, ,t

WWC-SD-WM-DP-074, REV. 0

Tc-99 : LA-438-101 (D-2) LIQUID STANDARD

`§^ Spike (Tracer ) Book Number O852
STANDARQ ctivi for 100 I of S pike Added in d pm (dm3 ) 8982.2

olume of Sample in mL SS 0.25
825 Dilution Factor ( DF ) 1

$ Digest Dilution Factor (DDF ) 1
TC99.01 d pm of Sample from Liq uid Scintillation Counter

m of Sam Ie+S ike from Liq uid Scintillation Counter

dm1

(dm2)

629.14

5000.47
LIQUID Background cpm (BKG c m +13A5

NtORFfL18T825
Back round Time Counted in Minutes
Instrument Fractional Efficiency

( BKG time )

( EFF )
20

0.9547
Counting Error 1,82

54586 Detection Limit ( Ld ) 7.30
1
RDM

Critical Level

c-99 Concentration in pCi/L =
( Lc ) 3.42

2.3293E+00

^01
03129195 Critical Level ( Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
10:10 PM ? Detection Level = Ld * dm3 * DF' DDF /((2220000dpm/pCi) * SS • (dm2 - dm1))

Tc-99 pCi/L = (dm1 * (1000mUL) * dm3 * DF • DDF) / ((2220000dpm/NCi) * SS' ( dm2 - dm1))
Tc-99 NCi/mL = NCi/L / (100omUL)
Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 • 100 / dm3

RESULT

V)JJS



WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) LIQUID I BLANK

In

of Samole+Soike from Liauid Scintillation Counter

Minutes

Critical Level (Lc) - 2.33' the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) - ((2.72 / BKG time) + (2 * Lc)) / EFF
Detection Level - Ld * dm3' DF * DDF /((2220000dpm/NCi) * SS • (dm2 - dm1))
Tc-99 NCI/L - (dm1 * (1000mUL) * dm3' DF • DDF) / ((2220000dpm/NCi)' SS' (dm2 - dm1))
Tc-99 {iCi/mL - NCi/L / (1000mUL)
Spike (Tracer) Recovery =(dm2 - dm1)' 1.5 • 100 / dm3

t^)JFi



I N dUn

WHC-SD-WM-DP-074, REV. 0

Tc-99 : LA-438-101 (D-2) LIQUID SAMPLE
Book Number
)pI of Spike Ad

iple in mL

Dilution

of Sample+Spike from Liquid Scintillation Counter

Back round Time Counted in Minutes ( BKG time) 20
95T328;: Instrument Fractional Efficiency ( EFF ) p,050T!

% Countin g Error p gg'
G515gB Detection Limit ( Ld ) 7.33

Critical Level (Lc) 3.42
c-99 Concentration in uCi/L : . R1G^Cafl9

Critical Level ( Lc) - 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (Ld) - ((2.72 / BKG time) + (2 * Lc)) / EFF
Detection Level - Ld' dm3' DF * DDF / ((2220000dpm/NCi)' SS' (dm2 -dm1))
Tc-99 NCi/L e (dm1 * (1000mL1L) * dm3 ^ DF' DDF) / ((2220000dpm/pCi) * SS' (dm2 - dm1))
Tc-99 PCi/mL - NCi/L / (1000mL/L)
Spike (Tracer) Recovery - (dm2 - dm1) * 1.5' 100 / dm3

RESULT

A 9J7



BOX BELOW

WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) LIQUID DUPLICATE
S ike (Tracer ) Book Number 60B52

UPLti;ATE ;. Activity for 100u1 of Soike Added in dom ldm^1 AOAl 1

of Sample+Spike from Liquid Scintillation Counter

Minutes

Error

Level

Critical Level ( Lc) - 2.33 • the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) - ((2.72 / BKG time) + (2 • Lc)) / EFF
Detection Level - Ld * dm3 * DF • DDF / ((2220000dpm/pCi)' SS * (dm2 -dm1))
Tc-99 NCi/L - (dm1 • (1000mL/L) * dm3 • DF * DDF) / ((2220000dpm/NCi) • SS * (dm2 - dm1))
Tc-99 NCi/mL - NCi/L / (1000mUL)
Spike (Tracer) Recovery - (dm2 - dm1) * 1.5 * 100 / dm3

RESUL

V))'S



WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2 ) LIQUID SAMPLE
cer Book Number 0852

AM1ski^ r 100 1 oT S ike Added in d m dm3 8982.2
Sam le in mL SS 0.25

^:25 ector DFgM

ution Factor DDF 20
TC99-01 m le from Li uid Scintillation Counter dm1 1882.82

m Ie+S ike from Li uid Scintillation Counter dm2 6106.93
I^UIO't nd c m (BKG c m 45.05

Background Time Counted in Minutes (BKG timeI ^n

7.31

Critical Level ( Lc) = 2.33' the Square Root of (BKG cpm / BKG time)
Detection Limit (Ld) _ ((2.72 / BKG time) + (2 • Lc)) / EFF
Detection Level - Ld * dm3 • DF * DDF / ((2220000dpm/NCi) * SS' (dm2 -dm1))
Tc-99 NCi/L = (dm1 * (1000mUL)' dm3 • DF' DDF) / ((2220000dpm/NCi) * SS' (dm2 - dm1))
Tc-99 pCi/mL = NCI/L / (1000mUL)
Spike (Tracer) Recovery =(dm2 - dm1)' 1.5 100 / dm3

RESUL

1.951.9



6V/l 6CLVW

WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) LIQUID DUPLICATE

of Samole In

Dilution Factor

from

Back round Time Counted in Minutes ( BKG
95T32 Instrument Fractional ETfcienc

% Countin Error
C51688 Detection Limit 7.31

Critical Level (Lc) 3.02

Critical Level ( Lc) - 2.33 * the Square Root of (BKG cpm I BKG time)
Detection Limit (Ld) - ((2.721 BKG time) + (2 • Lc)) / EFF
Detection Level - Ld * dm3 • DF' DDF /((2220000dpm/NCI) * SS' (dm2 - dm1))
Tc-99 NCi/L - (dm1 • (1000mUL) * dm3 • DF * DDF) / (( 2220000dpm/NCi) * SS' (dm2 - dm1))
Tc-99 pCi/mL = NCi/L / (1000mUL)
Spike (Tracer) Recovery =(dm2 - dm1) * 1.5 * 100 / dm3

_L:ir->V



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) LIQUID
I

SAMPLE

. Soike (Tracerl Book Number BoB52

of Samole In mL

Di est Dilution Factor DDF

TC99-01 ^: d m of Sam le from Liq uid Scintillation Counter dm1 392.82

MMMI^vrn of Samole+Salke from Liquid Scintillation Counter ldm21 4501A2

Level

RESUL

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) _ (( 2.72 / BKG time) + (2 * Lc)) / EFF
Detection Level = Ld * dm3' DF * DDF /((2220000dpm/NCi)' SS •(dm2 -dm1))
Tc-99 NCi/L = (dm1 * (1000mUL) * dm3' DF * DDF) / ((2220000dpm/NCi)' SS' (dm2 - dm1))
Tc499 NCi/mL - NCUL / (1000mUL)

Spike (Tracer) Recovery =(dm2 - d m 1) * 1.5 * 100 / dm3

v RESULTS v
Tc-99 Concentration in pCi/mL 3.09E-02 DETECTION

LEVEL
1% Counting Error = 2.25 ^':^% /Y//^ i

5.75E-04
S ike (Tracer ) Recovery = 68.6% pCi/mL

.1961



BOX

WHC-SD-WM-DP-074, REV.0

Tc-99: LA-438-101 (D-2) LIQUID DUPLICATE

or+^,fGR7E ivit for 100 I of Spike Added in d pm (dm3) 8982.2
Volume of Sam le in mL SS 0.25

2S ^^ Dilution Factor DF
Di est Dilution Factor DDF . Q0

TC99-0'1 Z :;: d m of Sample from Li q uid Scintillation Counter dm1 405.2
d m of Sam Ie+S ike from Liq uid Scintillation Counter (dm2 ) A332.24

lGUlf1 Back round cpm BKG c m 43.05
Back round Time Counted In Minutes BKG time

g5T330 .::: Instrument Fractional Efticienc EFF 0:9553
% Counting Error 2 21

C51586 l Detection Limit Ld 7.30
Critical Level n .^ , .1

Critical Level (Lc) = 2.33' the Square Root of (BKG cpm / BKG time)
Detection Limit (Ld) _ ((2.72 / BKG time) + (2 * Lc)) / EFF
Detection Level - Ld * dm3' DF * DDF /((2220000dpm/YCi)' SS * (dm2 -dm1))
Tc-99 NCi/L = (dm1 * (1000mIJL) * dm3 * DF * DDF) / ((2220000dpm/pCi) * SS' (dm2 - dm1))
Tc-99 NCi/mL - NCi/L / (1000mUL)
Spike (Tracer) Recovery =(dm2 - dm1)' 1.5 * 100 / dm3

RESULT

1J62



uv

WHC-SD-WM-DP-074, REV.0

Tc-99: LA-438-101 (D-2) LIQUID SAMPLE

of

Dilution

in

of Sample from Liquid Scintillation Counter

of Sample+Spike from Liquid Scintillation Counter

-' Back round Time Counted in Minutes BKG time ) 20'.
95733"t Instrument Fractional Efficiency EFF 0.9532'

% Counting Error 2.03'.
C515$8 . Detection Limit ( Ld ) 7.32

Critical Level (Lc) 3.42

Critical Level (Lc) - 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (Ld) _ ((2.72 / BKG time) + (2 * Lc)) / EFF
Detection Level e Ld * dm3 * DF' DDF /((222000odpm/NCi) * SS •(dm2 - dm1))
Tc-99 NCi/L = (dml * (1000mUL)' dm3 * DF DDF) / ((2220000dpm/YCi)' SS' (dm2 - dm1))
Tc-99 NCi/mL - NCi/L / (10o0mL/L)
Spike (Tracer) Recovery =(dm2 - dm1) * 1.5 • 100 / dm3

RESULT

1:Y:3J



WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) LIQUID A DUPLICATE

Time Counted in Minutes

Error

Level

Critical Level ( Lc) - 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) - ((2.72 / BKG time) + (2' Lc)) / EFF

Detection Level - Ld * dm3' DF * DDF /((2220000dpm/YCi)' SS' (dm2 -dm1))
Tc-99 NCi/L - (dm1 * (1000mUL) * dm3 * DF * DDF) / ((2220000dpm/NCi)' SS * (dm2 - dm1))
Tc-99 NCi/mL - NCi/L / (1000mUL)
Spike (Tracer) Recovery e(dm2 - dm1)' 1.5 * 100 / dm3

RESULT

A a'J^t



n--
worklistrpt Version 2.0 02121195 Page:
06/13/9514:48

LABCORE Data Entry Template for Worklist# 1579

Analyst: DRB Instrument: LSCOO Book # -7 6Sa

Method: LA-43 8-101 Rev/Mod D - 2---

Worklist Comment: .25 mL sample size / jls WHC-SD-WM-DP-074, REV. 0

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

1 STD aTC99-01 TC99-01 SOLID N/A uCi/g

1 STD aTC99-01 TC99-01E SOLID N/A % Ct. Error

1 STD aTC99-01 TC99-01T SOLID N/A % Recovery

2 BLNK-PREP aTC99-01 TC99-01 SOLID N/A uci/g

2 BLNK-PREP aTC99-01 TC99-01E SOLID N/A % Ct. Error

2 BLNK-PREP aTC99-01 TC99-01T SOLID N/A % Recovery

94000020 SY-103 3 SAMPLE S94T000299 0 F aTC99-01 TC99-01 SOLID N/A uCi/g

94000020 SY-103 3 SAMPLE 594T000299 0 F OTC99-01 TC99-01T SOLID N/A % Recovery

94000020 SY-103 3 SAMPLE S94T000299 0 F aTC99-01 TC99-O1E SOLID N/A % Ct. Error

94000020 SY-103 4 DUP 594T000299 0 F aTC99-01 TC99-01 SOLID N/A uCi/g

94000020 SY-103 4 DUP S94T000299 0 F @TC99-01 TC99-01E SOLID N/A % Ct. Error

94000020 SY-103 4 DUP S94T000299 0 F aTC99-01 TC99-01T SOLID N/A % Recovery

94000020 SY-103 5 SAMPLE S94T000300 0 F 61TC99-01 TC99-01 SOLID N/A uCi/g

94000020 SY-103 5 SAMPLE S94T000300 0 F 2TC99-01 TC99-O1T SOLID N/A % Recovery

94000020 SY-103 5 SAMPLE S94T000300 0 F aTC99-01 TC99-01E SOLID N/A X Ct. Error

94000020 SY-103 6 DUP S94T000300 0 F aTC99-01 TC99-01 SOLID N/A uCi/g

94000020 SY-103 6 DUP S94T000300 0 F o1TC99-01 TC99-01E SOLID N/A % Ct. Error

94000020 SY-103 6 DUP S94T000300 0 F aTC99-01 TC99-01T SOLID N/A % Recovery

Data Entry Comments:

Units shown for QC (SPK & S7D) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.



4

worklistrpt Version 2.0 02121195 Page: 2
06/13/9514:48

LABCORE Data Entry Template for Worklist# 1579
GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

Final page for worklist # 1579

^r%ateAnalyst Signa
L Vtx, c - -;^o -,?^

na yst Signature at^e

WHC-SD-WM-DP-074, REV. 0

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code-

Z96(3



GAKU IN

WHC-SD-WM-DP-074, REV. 0

Tc-99 : LA-438-101 (D-2) LIQUID STANDARD
ike Tracer Book Number 30B52

TANDARQ ctivi for 100 I of S pike Added in dpm dm3 8982.2
tINNOW ^.^.",l oiume of Sample in mL rssi n 2s

iquid Scintillation CounU

from Liauid Scintillation

Counted In Minutes

^?Criticai Level (Lc) 3.53

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
Detection Level = Ld * dm3 * DF * DDF /((2220000dpm/NCi) * SS' (dm2 - dm1))
Tc-99 NCi/L = (dm1 * (1000mL/L) * dm3 * DF * DDF) / ((2220000dpmINCi)' SS * (dm2 - dm1))
Tc-99 NCi/mL = pCi/L / (1000mL/L)
Spike (Tracer) Recovery = (dm2 - dm1) • 1.5 * 100 / dm3

RESUL

lW;7



WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) SOLIDS I BLANK

of Samole+Soike from Liauid Scintillation

kWffi. 11^1Critical Level (LcIN 3.531

al Level (Lc) = 2.33' the Square Root of (BKG cpm / BKG time)

tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
tion Level = Ld • dm3' DF' DDF /((2220000dpm/NCi)' SS •(dm2 - dm1))
pCi/g = (dm1 * (1000mUL)' dm3 • DF ) / ((2220000dpm/NCi) * SS' Dg/L' (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

RESUL

1.911)S1



tdtLOW

WHC-SD-WM-DP-074, REV. 0

Tc-99 : LA-438-101 (D-2) SOLIDS I SAMPLE

Added in

ec;yu+u1 m of 5am le from Li uid Scintillation Counter dm1 3tl.88.88pi^

of Sample+Spike from Liquid Scintillation Counter /dm21 Man aa

M Level ( Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)
tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
tion Level = Ld * dm3 * DF * DDF /((2220000dpm/NCi) * SS ( dm2 - dm1))
NCi/g = (dm1 * (1000mL/L) * dm3 • DF ) / (( 2220000dpm/NCi) • SS * Dg/L * (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1) • 1.5' 100 / dm3

RESULT

11ab=1



4

WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) SOLIDS DUPLICATE

oike tTracerl Book Number 180B52
atlFl ICATE ctivi for 100 i of Spike Added in dpm dm3 8982.2

oiume of Sample In mL SS 0.25
iS7g Dilution Factor

, a^ Diaest Grams of Solids/Liter (DalLl 1074

of Samole+Saike from Liauid Scintillation Counter

Time Counted in Minutes

Error

Level

31 Level (Lc) = 2.33' the Square Root of (BKG cpm / BKG time)
tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
tion Level = Ld * dm3' DF * DDF /((2220000dpm/pCi) * SS •(dm2 - dm1))
pCi/g = (dm1 * (1000mUL) * dm3' DF ) / (( 2220000dpm/NCi) " SS' Dg/L * (dm2 - dm1))

RESULT

Spike (Tracer) Recovery = (dm2 - dm1)' 1.5 * 100 / dm3

v RESULTS v
Tc-99 Concentration in pCI/g = 1.67E-01 DETECTION

LEVEL
% Counting Error = 5.09

3.05E-02
Spike (Tracer ) Recovery - 62.3% Ci/

1.9in



WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101

of

in

SAMPLE

ar Di est Grams of Solids/Liter D/L 2.068
TCt#q-0) m of Sam le from Liq uid Scintillation Counter dm1 121iti4

pm of Sample+Splke from Liquid Scintillation Counter tdm21ansn an

Time

3.53

al Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)
tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
tion Level = Ld * dm3 " DF * DDF /((2220000dpm/NCi) * SS' (dm2 - dm1))
pCi/g = (dm1 * (1000mUL) * dm3 • DF ) / ((2220000dpm/NCi) • SS * Dg/L' (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1)' 1.5 * 100 / dm3

RESUL

t 971



WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) SOLIDS

mL

of Samole+Soike from

Time Counted in

7.55

3.53

d Level (Lc) = 2.33' the Square Root of (BKG cpm / BKG time)

tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
tion Level = Ld * dm3 * DF * DDF /((2220000dpm/NCi) * SS' (dm2 - dm1))
pCilg = (dm1 * (1000mUL)' dm3' DF ) / ((2220000dpm/NCi)' SS * Dg/L * (dm2 -dm1))

Spike (Tracer) Recovery = (dm2 -dm1)' 1.5' 100 / dm3

RESUL

19i2



WHC-SD-WM-DP-074, REV. 0

,:. .

1`373



worklistrpt Version 2.105115195
06/23/95 08.•31

LABCORE Data Entry Template for Worklist#

t11f1--
Page: 1

1693

Analyst: jLl Instrument: LSC00 Z6(aooQ L L Book # V 7/3 5 Z

Method: LA-438-101 Rev/Mod D Sp r ke # S^0 13 S 7

Worklist Comment: Please Rush. SLF
WHC-SD-WM-DP-074, REV. 0^sr, ke . i co ,n.-.P

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

1 STD 7,6 5 L aTC99-01 TC99-01 SOLID N/A uCi/g

1 STD
1,

@TC99-01 TC99-01E SOLID N/A % Ct. Error

1 STD tt @TC99-01 TC99-01T SOLID N/A % Recovery

2 BLNK-PREP @TC99-01 TC99-01 SOLID N/A uCi/g

2 BLNK-PREP @TC99-01 TC99-01E SOLID N/A X Ct. Error

2 BLNK-PREP aTC99-01 TC99-01T SOLID N/A % Recovery

94000020 SY-103 3 SAMPLE S95T000295 0 R @TC99-01 TC99-01 SOLID N/A uCi/g

94000020 SY-103 3 SAMPLE S95T000295 0 R @TC99-01 TC99-01T SOLID N/A % Recovery

94000020 SY-103 3 SAMPLE S95T000295 0 R @TC99-01 TC99-OIE SOLID N/A % Ct. Error

94000020 SY-103 4 DUP S95T000295 0 R 2TC99-01 TC99-01 SOLID N/A uCi/g

94000020 SY-103 4 DUP S95T000295 0 R aTC99-01 TC99-01E SOLID N/A % Ct. Error

94000020 SY-103 4 DUP S95T000295 0 R @TC99-01 TC99-01T SOLID N/A % Recovery

94000020 SY-103 5 SAMPLE S95T000296 0 R @TC99-01 TC99-01 SOLID N/A uCi/g

94000020 SY-103 5 SAMPLE S95T000296 0 R @TC99-01 TC99-01T SOLID N/A % Recovery

94000020 SY-103 5 SAMPLE S95T000296 0 R @TC99-01 TC99-01E SOLID N/A % Ct. Error

94000020 SY-103 6 DUP S95T000296 0 R @TC99-01 TC99-01 SOLID N/A uCi/g

94000020 SY-103 6 DUP S95T000296 0 R aTC99-01 TC99-01E SOLID N/A % Ct. Error

94000020 SY-103 6 DUP S95T000296 0 R aTC99-01 TC99-01T SOLID N/A Y. Recovery

Data Entry Comments:

Units shown for QC (SPK & S7D) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

1974



worklistrpt Version 2.1 05/15/95 Page:
06/23/9508:37

LABCORE Data Entry Template for Worklist# 1693
GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

Final page for worklist # 1693

9S-
Ana yst 5 ature ate na yst ignature ate

WHC-SD-WM-DP-074, REV. 0

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

1975



CtLUW

WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) LIQUID STANDARD
ike Tracer Book Number 8Dg52

STAI^pARp ctivi for 100 1 of Spike Added in d pm dm3 8982.2
olume of Sample in mL (SS ) 0.25

1693 Dilution Factor ( DF ) 1
Di est Dilution Factor (DDF) 1

TC98 01 ' m of Sample from Liq uid Scintillation Counter dm1 512.63
m of Sam Ie+S ike from Liq uid Scintillation Counter (dm2 ) 3910.27

LIQUID Back round cpm BKG c m 47:05
" ; Back round Time Counted in Minutes ( BKG time ) 21)

NIORKUSTftf893 Instrument Fractional Efficiency (EFF ) 0.9533
Countin Error 1;94

C1608S Detection Limit ( Ld ) 7.64
i: ° Critical Level ( Lc) 3.57

DGG c-99 Concentration in pCi/L = 2.4418E+00

06124/95 Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (Ld) = ( (2.72 / BKG time) + (2 * Lc)) / EFF

10:30 PM Detection Level = Ld * dm3 * DF * DDF /((2220000dpm/pCi) * SS * (dm2 - dm1))
Tc-99 pCi/L = (dm1 * (1000mUL) * dm3 * DF * DDF) / ((2220000dpm/NCi) * SS * (dm2 - dm1))
Tc-99 pCi/mL = pCi/L / (1000mUL)
Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

RESULT
v RESULTS v

ata Ent ry ate: 06/26 195
A roved b: Date: i,

1'orm 4381 1_ ev. 1. age 1 of 1
1;1I0



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-074, REV. 0

Tc-99 : LA-438-101 (D-2) SOLIDS BLANK
S pike Tracer Book Number 0B52

81-ANK ctivi for 100 I of S ike Added in d m (dm3) 8982.2
olume of Sample in mL (SS ) 1

Dilution Factor ( DF ) 1
Digest Grams of Solids/Liter ( Dg/L ) 5.UB42

Ji

m of Sample from Liq uid Scintillation Counter dm1 =2.fl4
d m of Sam Ie+S ike from Li uid Scintillation Counter dm2 346$.ZB
Back round c m BKG c m 47.05
Back round Time Counted in Minutes BKG time 2Q

MM Instrument Fractional Efficiency EFF 0,9534
/o Counting Error 6.93

C16085 Detection Limit ( Ld ) 7.64
`' :^ . .. Critical Level ( Lc ) 3.57
DGG i c-99 Concentration in pCila _ < 1.7519E-03
.. ...
06l24195 Critical Level ( Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
10:30 PM Detection Level = Ld * dm3 * DF * DDF /((2220000dpm/pCi) * SS * (dm2 - dm1))

Tc-99 pCi/g = (dm1 * (1000mL/L) * dm3 * DF ) / (( 2220000dpm/pCi) * SS * Dg/L * (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

RESULT

1 !)!"7

NOTE: Reported result is a LESS THAN value calculated
from the statistical Detection Limit (Ld).



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) SOLIDS SAMPLE
:riike (Tracer ) Book Number 3

SAMP(.E ctivi for 100 I of Spike Added in d pm (dm3 ) 8982.2
olume of Sample in mL rssI T;

: Digest Grams of Solids/Liter D/L 5.0842
SC99-01 d m of Sample from Liq uid Scintillation Counter dm1 729,6

.^ pm of Sample+Spike from Liquid Scintillation Counter (dm2)1111 A17905

Time

Error

Level

al Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)
tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
tion Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm1))
pCi/g = (dm1 * (1000mL/L) * dm3 * DF ) / ((2220000dpm/pCi) * SS * Dg/L * (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

RESULT
v RESULTS v

197s



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-074, REV. 0

Tc-99 : LA-438-101 (D-2) SOLIDS DUPLICATE
ike Tracer Book Number 0852

DUPLICATE ctivi for 100 I of Spike Added in d m (dm3) 8982.2
a olume of Sam le in mL SS

Dilution Factor DF
Di est Grams of Solids/Liter D/L 5.1781
m of Sam le from Li uid Scintillation Counter dm1 914.8
m of Sam Ie+S ike from Li uid Scintillation Counter dm2 48'I3.96

Back round cpm BKG c m 47.05'
Back round Time Counted in Minutes BKG time 2Q:

S95T295 Instrument Fractional Efficiency EFF 0Jta534!
^ Counting Error 1,6p',

E

WC76085 Detection Limit ( Ld ) 7.64
Critical Level Lc 3.57

DGG c-99 Concentration in pCi/g = 1.5960E-01

MUMIz: MM:
06124195 Critical Level (Lc) = 2.33 * the Square Root of ( BKG cpm / BKG time)

K`` ` ';" Detection Limit (Ld) = (( 2.72 / BKG time) + (2 * Lc)) / EFF
10:30 PM Detection Level = Ld * dm3 * DF * DDF /((2220000dpm/pCi) * SS * (dm2 - dm1))

Tc-99 pCi/g = (dm1 * (1000mL/L) * dm3 * DF ) / ((2220000dpm/NCi) * SS * Dg/L * (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

RESULT
v RESULTS v

-1979



k

(;AKU IN

WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 D-2) SOLIDS II SAMPLE
: ( Tracer ) Book Number 3Og52
i ty for 100 I of S pike Added in d pm (dm3) 89E
me of Sam ple in mL (SS )
ion Factor DF
st Grams of Solids/Liter D/L S,Ej
of Sample from Liq uid Scintillation Counter dm1 60£
of Sample+Spike from Liquid Scintillation Counter (dm21 4031

in Minutes

7

al Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)
tion Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
tion Level = Ld * dm3 * DF * DDF / ((2220000dpm/NCi) * SS • (dm2 - dm1))
pCi/g = (dm1 * (1000mL/L) * dm3 * DF ) / ((2220000dpm/NCi) • SS * Dg/L * (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

RESUL

1980



GAKU IN CUX

WHC-SD-WM-DP-074, REV. 0

Tc-99: LA-438-101 (D-2) SOLIDS DUPLICATE
ike Tracer Book Number FG852

pl}P1.ICATE ctivi ty for 100 I of S pike Added in d m dm3 8982.2
olume of Sample in mL (SS ) 1

1693 Dilution Factor DF i
<a„ Di est Grams of Solids/Liter (D /L 5.1855
TC99 t11', d pm of Sample from Liq uid Scintillation Counter dm1 569.14

m of Sam Ie+S ike from Liq uid Scintillation Counter (dm2 ) 4066.05
Sp( Ep Background cpm BKG c m 47.05

Back round Time Counted in Minutes ( BKG time) 20
S98T296 Instrument Fractional Efficiency EFF 0:9534

. .. /o Counting Error 1.85
1608$ Detection Limit Ld 7.64

Level ( Lc ) 3.57
DGt3 Tc-99 Concentration in pCi/g = 1.2699E-01
:::za^i::`^:, '.36. ^:ra\ fl.

06/24/95 Critical Level ( Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)
^ > : •^;`^S^ Detection Limit (Ld) = ((2.72 / BKG time) + ( 2 * Lc)) / EFF

10:30 PM Detection Level = Ld * dm3 • DF * DDF /((2220000dpm/pCi) * SS * (dm2 - dm1))
Tc-99 NCi/g = (dm1 * (1000mL/L) * dm3 * DF ) / ((2220000dpm/NCi) * SS * Dg/L * (dm2 - dm1))

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

RESULT
v RESULTS v

Tc-99 Concentration in Ci/ = 1.27E-01

DEcil

1% Counting Error = 1.85

S ike Tracer Recover 58.4°h

l!)S1
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LABCORE Data Entry Template for Worklist# 199 -/'V-

Analyst: 4Q+1^y4 Instrument: NPOI Method: LA-933-141 (N-v)

Worklist Comment: Run one standard only. -LLF WHC-SD-WM-DP-074, REV. 0

Seg Type Samplek Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @NP23701 NP23701 SOLID N/A uCi/g

1 BLNK-PREP @NP23701 NP23701E SOLID N/A % Ct.

2 STD "61 QBN38 L7 @NP23701 NP23701 SOLID N/A uCi/g^ y.

2 STD "^ @NP23701 NP23701E SOLID N/A % Ct.

3 SAMPLE S94T000005 0 @NP23701 NP23701 SOLID N/A uCi/g

3 SAMPLE S94T000005 0 @NP23701 NP23701E SOLID N/A % Ct.

4 DUP S94T000005 0 @NP23701 NP23701 SOLID N/A uci/g

4 DUP S94T000005 0 @NP23701 NP23701E SOLID N/A % Ct.

5 SPK S94T000005 0 @NP23701 NP23701 SOLID N/A uCi/g

6 BLNK-PREP @NP23701 NP23701 SOLID N/A uCi/g

6 BLNK-PREP @NP23701 NP23701E SOLID N/A % Ct.

7 STD CA'B'B @NP23701 NP23701 SOLID N/A uCi/g

7 STD @NP23701 NP23701E SOLID N/A % Ct.

8 SAMPLE S94T000067 0 @NP23701 NP23701 SOLID N/A uCi/g

8 SAMPLE S94T000067 0 @NP23701 NP23701E SOLID N/A % Ct.

9 DUP S94T000067 0 @NP23701 NP23701 SOLID N/A uCi/g

9 DUP S94T000067 0 @NP23701 NP23701E SOLID N/A % Ct.

10 SPK S94T000067 0 @NP23701 NP23701 SOLID N/A uCi/g

Data Entry Comment .
^ Itt

Units shownfor QC (SPK) may not reflect the actual units. Page: 1

1984



LABCORE Data Entry Template for Worklist# 199

Analyst: AA"^am Instrument: NP01 AQC. # / Method: LA-933-141

Worklist Comment: Run one standard only. -LLF WHC-SD-WM-DP-074 , REV. 0

Seg Type Sample!! Rep Al Test Matrix Actual Found DL Unit

Final page for worklist # 199

Analyst ignature Date

Data Entry Cotuments:

Units shown for QC (SPK) may not reflect the actual units. Page: 2

V)SJ



WHC-SD-WM-DP-074, REV. 0

& Mount Factor 1/Mount Volume in mL) ( Mt F ) 2i
199 DI est Grams of Solids/Liter D/I

Gross Counts Gc

NP237

E

ime counted in Minutes Tc
Back round in c m bk

OL[D Lc Rmax or Rs Sam le Rate as A ro riate 1.31

NAR:^. .. .. ^ ^^ uCi/L in Dioest Solution =M < 2.8285E-02

626675 i- : Sample Count Rate (Rs) ^ ( Oc / Tc )- bkg

M

^

7̂Ww
\ . . ^:. Np-237 pCi/g - Rs • 1000mUL • DF • 3 • Mt F / (0.5 • SS • D g/L' 2220000dpm4jCi )

1 ^• ERE: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effeciency Factor.

^^1^v1 u tE@Z, ^ Np-237 pCUkg ^ Np-237 pCi/g • 1000g/kg^_T

12/04/94 Relative Counting Error •[ The Square Root of (Gc + bkg • Tc) I I (Oc - bkg • Tc) 1]• 1.96 • 100

la•s r1 ,.,^.:,a ' ^
v^

7:XAM Detection Levels and Less Than Values are determined from Procedure LAb06-002.

N -237 Ci/k = < 1.28E+01

11 N -237 pCilg = < 1.28E-02

LESS THAN Value was Determined from Rmax.

Relative Counting Error = 239.8%

DETECTION
LEVEL

1.76E-02
pCilg

Data Ent b0 Z.,. Date: 12/05/94

Approved by Date: s De, yq
Form 933141_C ev. 1.4 Page 1 of 1

1^^^6
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WHC-SD-WM-DP-074, REV. 0

LIQUIDS/SOLIDS

Factor (1/Mount Volume

Dilution Factor

In SamDle ^ 3.1

- B26878 i Sample Count Rate (Rs) _ (Oc / Tc ) - bkg

(! ^\ _ Np-237 pCi/L = Rs • 1000mUL • DF • 3 • Mt F • DDF / ( 0.6 • SS • 2220000dpm/pCi )

WHERE: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effeciency Factor.

Np-237 pCUmL = Np-237 pCUL / 1000mL/L

12l04194 ^. Relative Counting Error =[ The Square Root of (Oc + bkg • Tc) / I(lBc - bkg • Tc) lj• 1.96 • 100la 5 ^ $
7:30 AM Detection Levels and Less Than Values are determined from Procedure LAd08-002.

N -237 Ci/L = 3.10E+01

N -237 Ci/mL = 3.10E-02

Relative Countin g Error =

DETECTION
LEVEL

9.70E-05
NCiImL

Data Ent ry Date: 12/05/94

4proved by: Date: 5 Dec qy
Form 933141_C fRev. 1.4 .1 qs,l^ Page 1 of I



F'LAGt ANAL

WHC-SD-WM-DP-074, REV.0

LA-933-141 H-0 SOLIDS
Sam Ie Volume in mL
Dllution Factor

in

:

SAMPLE

826875 ; ? Sample Count Rate (Rs) • ( Oc / Tc )- bkg

VI
, 8

I
Np-237 NCVg • Rs • 7000mL1L • DF • 3• Mt F/( 0.6 • SS • D g/L' 2220000dpm1pC1 )

RGM
ERE: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

^ ^^e^ •7 1^ u^ ^. '..._^,_.^.^t^t,'^.. '^>. ^: Np-237 VCi/kg s Np-237 pCUg • 1000g1kg

1 Relative Counting Error - [ The Square Root of (l9c + bkg • Tc) / I(t3c - bkg • Tc) l]• 1.96 • 100

IN
07:30 AM ': ...'..._.`s;'. Detection Lewis and Less Than Values are determined from Procedure LA408-002.

N -237 Cilk = < 1.07E+01

N -237 pCi/9 _ < 1.07E-02

LESS THAN Value was Determined from Rmax.

Relative Countin g Error = 440.1e/a

DETECTION
LEVEL

1.76E-02
pCilg

Data Entry by /r, ,.^ --- Date: 12/05/94

Approved by: IxY> Date: 5 fl^ ; "IN

Form 933141_ R ev. 1.4 Page 1 of 1
_IJJ^_7



WHC-SD-WM-DP-074, REV. 0

in

In Diflest Solution ^ < 2.4493E-02 N

. 28875 •:JSample Count Rate (Rs) a (pe / Tc )- bkg

Np-237 pCUg ^ Rs • 1000mUL • DF • 3- Mt F/( 0.6 • SS • D g/L • 2220000dpMNCi )

TJ rn ` ` ERE: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effeciency Factor.

^],/)^J ^ S r)^ ^;•. ^$ ^ Np-237 i1CUkg e Np-237 pCUg' 7000g1kg
J(-1(C7

112/04/94 i ! ! Relative Counting Error •[ The Square Root of (l9c + bkg • Te) / I(Oe - bkg • Tc) i]' 1.96 • 100

Levels and Less Than Values are determined from Procedure LA-608-002.

N -237 pCi/kg = < 1.11E+01

N -237 WCi/g = < 1.11E 02

LESS THAN Value was Determined from Rmax.

Relative Countin g Error = 385.8%

DETECTION
LEVEL

1.75E-02
NCilg

Data Entry by:777 s! Date: 12/05/94

y4pprove Date: ^y
Form 933141_C ev. 1.4 Page 1 of 1



YLAGt ANALY I II:AL GAKU IN CVA

WHC-SD-WM-DP-074, REV. 0

Np-237 : LA-933-141 (H-0) SPIKED SAMPLE SPIKE

Sample Volume in mL (SS) ;; ;0.250
SPIKE Dilution Factor for Sample in S piked Vial DF 1

Mount Factor 1/Mount Volume In mL ( Mt F ) T
99 Gross Counts Gc f5490'

Time Counted in Minutes (Tc) 30'.
NP237-01 Back round In c m ( bkg)
^O < S ike Volume In mL Svol 0,,100
SOLID S ike Dilution Factor ( SDF )
;N qiY1 .... '^ S ike Value In CiIL Sval
S94T004005 Sam le CiIL in Samp le or Digest as a ro riate from Form #1 ^2:3735E-2 ::.....

Sample + Spike pCilL (S+S) 1.108E+01

Sample Count Rate ( Rs) = (Gc / Tc ) - bkg

Sample + Spike NCVL (S+S) = Rs' 7000mUL' DF * 3' Mt F/( 0.5' SS * 2220000dpm/NCi)

^^ 12/04194 !. _ '.. J Percent Spike Recovery = (( ( S+S) - Sample pCi/L ) ' ((SDF/Svol) / (DF/SS)) / Sval) * 100,4
^. HERE: 3 is an Intemal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

PERCENT SPIKE RECOVERY = 76.2%

Data Entry ate: 12/05/94
Approved b : Date: i qy
Form 93314_ e. . age o

f a-990
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WHC-SD-WM-D P-074, REV. 0

Np-237: LA-933-141 H-0 SOLIDS BLANK
Sample Volume in mL (SS) 0.254

Bl ANK Dilution Factor DF

Mount Factor 1/Mount Volume in mL ( Mt F ) Z!
9:9g Di est Grams of Solids/Liter

. . . Gross Counts rcarl evs

w^ru 1Lc rcmax or r1s sam le rtate as q ro riate 0.99
tF, pCi/L in Digest Solution ^ < 2.1459E-02

1r!y.ocoo! 0 Sample Count Rate (Rs) ( oc I Tc )- bkg

Np-237 pCilg • Rs' 1000mUL • DF • 3• Mt F/( 0.5 • SS' D gIL • 2220000dpMpCi )
WHERE: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting EHeciency Factor.

Np-237 pCUkg - Np-237 pCUg • 1000g1kg

12104794 Relative Counting Error •[ The Square Root of (f9c + bkg' Tc) / (Gc - bkg • Tc) 1]• 1.96' 100

7:30 /1M Detection Levels and Less Than Values are determined from Procedure 1Aa08-002.

N -237 Ci/k = < 1.18E+01

Np-237 Ci/ = < 1.18E-02

LESS THAN Value was Determined from Rmax.

Relative Counting Error = 500.0%

DETECTION
LEVEL

2.13E-02
NCi/g

D" ataEnt b:^ Date: 12/05/94
Wpproved by: Date: s Dec 'qq
Form 933141_CRev. 1.4 Page 1 of 1

'I_ 991



IN

WHC-SD-WM-DP-074, REV. 0

Np-237 : LA-933-141

Mount Factor 1/Mount Volume In mL ( Mt F ) 2
!99 Di est Grams of Solids/Liter D/I

Gross Counts Gc
NP287^t1i >I Time counted in Minutes Tc

Back round in c m ( bkg)
C+I.iD :; I ^<: Lc Rmax or Rs, Sam ie Rate ) as A ro riate 0.85

:. . . , ... PCI/L in Digest Solution = < 1.8423E-02

0L0e10 J: [1 Sample Count Rate (Rs) .( oe / Tc )- bkg

^n Np-237 pCi/g F ( 0.5 • SS • D g/L • 2220000dpMNC1 )

ERE: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

Np-237 pCUkg - Np-237 pCUg • 1000g/kg
`Y/YY'Jr,_J

12/^4/94 r Relative Counting Error •[ The Square Root of (Oc + bkg • Tc) /((Oc - bkg * Tc) (]• 1.96 • 100Imtr^ r w
7E30 AM Detection Levels and Less Than Values are determined from Procedure LAb08-002.

N -237 Ci/k = < 1.01E+01

11 N p-237 Ci/ _ < 1.01E-02

LESS THAN Value was Determined from Lc.

Relative Countin g Error = 145.4%

DETECTION
LEVEL

2.13E-02
NCilg

Data Entry by: rr Date 12/05/94
APprovedby^ 2-g!f,^ Date: 5 DeL ^"1
Form 933141_C Rev. 1.4 Page 1 of 1

j-`K);c:



WHC-SD-WM-DP-074, REV. 0

Np-237: LA-933-141 H-0 SOLIDS DUPLICATE

Sam le Volume in mL (SS) 0,25D
QUPLtCATEt Dilution Factor ( DF ) 1'.

O Mount Factor 1/Mount Volume In mL ( Mt F ) 2.
195 Di est Grams of Solids/Liter D/I 4;8964

ross Counts Gc
NP237Ot :: i: ime counted in Minutes (Tc ) 30

Backg round In cpm ( bkg) ` 4
G>LID

' Lc , Rmax or Rs Sam le Rate as A ro rfate 1.10. :
uCi/L in Digest Solution < < 2.3735E-02

1.. 826875 1: Sample Count Rate (RS) •( Oc I Tc )- bkg

^ N 237 • Rs•7000mL/L•DF•3•MtF/ •SS•0p-pCUg ( 0.6 gIL' 2220000dpMNCi )

Pfj•^ ERE: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Etfeclency Factor.

Np-237 pCi/kg • Np-237 pCi/g • 1000g/kg

^ 12l04/94 :: ^^ Relative Counting Error •[ The Sqwre Root of (Oc + bkg • Tc) / I(Oc • bk0 ` Tc) )]` 1.81i ` 700

Detection Levels and Less Than Values are determined from Procedure LAa08-002.

Np-237 Ci/k = < 1.25E+01

N p-237 pCi/g _ < 1.25E-02

LESS THAN Value was Determined from Rmax.

Re]ative Countin Error = 440.1°/a

DETECTION
LEVEL

2.05E-02
{/Ci/g

Data Ent ry by Date: 12/05/94

Approved by „& Date: S Qe'i qy
Form 933141_C Rev. 1.4 Page 1 of 1

1993



WHC-SD-WM-DP-074, REV. 0

Np-237: LA-933-141 H-0 SPIKED SAMPLE SPIKE

Samp le Volume in mL (SS) 0.250
SPIKE Dilution Factor for Samp le in S piked Vial DF ii

Mount Factor 1lMount Volume in mL) F(Mt Z'
199 Gross Counts (Gc ) 'f6809.

@I^ " ' S!a Time Counted In Minutes (Tcl 30

Volume in mL

fj r^ ^Spike Value in pCi/L (Sval) ^ , 3,635E+01
S94T000067 Sample uCilL in Sample or Di(lest as appropriate from Form #1 <1'.8423E-2

[`tnStCl<i1t1^^8^ISample + Spike uCIIL (S+SI I 1.203E+01 I

P,ffr1 Sample Count Rate ( Rs) = (Gc / Tc ) - bkg

Sample + Spike pCi/L ( S+S) = Rs • 1000mL/L • DF • 3 Mt F ( 0.5 SS' 2220000dpm/uCi)ia
1 Percent Spike Recovery = ( ( (S+S) - Sample pCVL ) • ((SDF/Svop / (DFlSS)) / Svap' 100

c•K '?^,^^ ^^^^, lly^,, ,^^^^8^ WHERE: 3 is an Intemal Procedure Dilution Factor and 0.5 is the Counting Effeciency Fador.

PERCENT SPIKE RECOVERY = 82.7"/e

1. `)94



LABCORE Data Entry Template for Worklist# 221
n, M

Analyst: Rk Instrument: NPO1 Method: LA-933-141 (H-0)

Worklist Comment: Ran batch as normal. --LLF yyHC-SD-WM-DP-074, REV. 0
Seg Type SampleH Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @NP23701 NP23701 SOLID N/A uci/g

1 BLNK-PREP @NP23701 NP23701E SOLID N/A % Ct.

2 STD #90 6`13 @NP23701 NP23701 SOLID N/A uci/g

2 STD @NP23701 NP23701E SOLID N/A % Ct.

3 SAMPLE S94T000005 0 @NP23701 NP23701 SOLID N/A

3 SAMPLE S94T000005 0 @NP23701 NP23701E SOLID N/A

4 DUP S94T000005 0 @NP23701 NP23701 SOLID

4 DUP 594T000005 0 @NP23701 NP23701E SOLID

5 SPK 594T000005 0 @NP23701 NP23701 SOLID

Final page for worklist # 221

na yst ignature Dae

Data Entry Comments:

uCi/g

% Ct.

N/A uCi/g

N/A % Ct.

N/A uCi/g

Units shown for QC (SPK) may not reflect the actual units. Page: I

a. f)^)J



WHC-SD-WM-DP-074, REV. 0

BLANK

Counts

In

Ci/L in Digest Solution e < 2.0597E-02... ...........................................
^i 94T9

SamPie Count Rate (Rs) _ ( pc / Tc ) - bkg

' a, ia• _ 1 . Np-237 pCi/g = Rs • 7000mLIL • DF • 3• Mt F/( 0.6 • SS • D g/L • 2220000dpm1PCi )

PJM HERE: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting EReciency Factor.

Np-237 pCUkg = Np-237 pCilg • 1000g1kg

12/09194 !: . ^', Relative Counting Error •[ The Square Rcot of (Gc + bkg * Tc) / I (Gc - bkg * Tc) ^]• 1.96' 100

Levels and Less Than Values are determined from Procedure LAa08-002.

N -237 pCilkg = < 9.32E+00

11 N p-237 pCUg = < 9.32E-03

LESS THAN Value was Determined from Lc.

11 Relative Countin g Error = 418.7e/a

DETECTION
LEVEL

1.95E-02
pCilg

Data Entry bye' ,-, A _ Date: 12/12/94

Approved by, . . ' .^ Date: /d OC( "iy

Form 933141_C^ ev. 1.4 Page 1 of 1

1996



WHC-SD-WM-DP-074, REV. 0

Volume In

r
492.

Mk J Sample Count Rate (Rs) •( C3c I Tc )- bkg

Np-237 pCUL • Rs • 1000mUL • DF • 3• Mt F• DDF /( 0.5 • SS • 2220000dpmlpCi )

WHERE: 3 Is an Internal P%ocedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

NP-237UCUmL • Np•237pCUL/1000mUL

12709/94 Reiative Counting Error •[ The Square Root of (OC + bkg • Tc) / ^(G)c - bkg • Tc) i)• 1.96 * 100

Levels and Less Than Values are determined from Procedure LAa08-002.

N -237 Ci/L = 2.66E+01

Np-237 CilmL = 2.66E-02

11 Relative Countin Error = 1.6%

DETECTION
LEVEL

9.70E-05
NCiImL

Data Ent ry b : 7t, -_ - Date: 12/12/94

pproved by_
4446

Date: /oz DC c 9`j
Form 933141 C e. 1 .4 Page 1 of 1

Z.997
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WHC-SD-WM-DP-074, REV. 0

LA-933-141 (H-0) SOLIDS SAMPLE

SamDle Volume in mL ISS) 03

s Counts

counted in

l^uCi/L in Digest Solution ^ < 2.5881E-02 tl

rLt ^. ^ 'i Sample Count Rate (Rs) Oc / Tc ) - bkg

f^ i l,•'I 1 a Np-237 pCUg • FIts ( 0.6 • SS • D g/L • 2220000dpm1pCi )

3 PUM ': > ERE: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effeciency Factor...... .......: .
'

Np-237 yCi/kg = Np-237 pCi/g * 7000g1kg

12109/94 . .: <! Relative Counting Error • i The Square Root of (Oc + bkg • Tc) I I (Oc - bkg • Tc) 1]• 1.96 • 100

Levels and Less Than Values are determined from Procedure LAaOa-002.

N -237 Cilk = < 1.17E+01

N -237 ijCi/g = < 1.17E-02

LESS THAN Value was Determined from Rmax.

Relative Countin g Error = 490.6%

DETECTION
LEVEL

1.95E-02
pCilg

Data Ent ry by 7 -.,.._ Date: 12/12/94

4pproved by: ^at Date: /a 15ltc y°I
=orm 933141_C Rev. 1.4 Page 1 of 1

1!)`lS



WHC-SD-WM-DP-074, REV. 0

ND-237: LA-933-141
mL

Factor (1/Mount Volume in

in

f^ , ^iili^ IuCi/L in Diaest Solution ^ < 2.0597E-02 I

ample Count Rate (Rs) a (Oc /Tc)-bkg

Np-237 pCUg a Rs' 1000mUL' DF • 3 Mt F/( 0.6 • SS • D g/L • 2220000dpm/pCi )

jWHERE: 3 is an Intemal Procedun Dilution Factor and 0.6 is the Counting Effeciency Factor.

Np-237 pCUkg a Np-237 NCUg • 100091kg

12/09/94 Reiative Counting Error a[ The Square Root of (Oc + bkg * Tc) / ^(Oc - bkg' Tc) 11 ' 1.96 • 100

Levels and Less Than Vaiues are determined from Procedure LA308-002.

N -237 pCi/kg = < 9.29E+00

Np-237 Cil = < 9.29E-03

LESS THAN Value was Determined from Lc.

Relative Countin g Error = 500.0%

DETECTION
LEVEL

1.95E-02
pCi/g

Data Entry by: /v , e, f Date: 12/12/94

Approved by: Date: I^ dLC el-I

Form 933141_ ev. 1.4 Page 1 of 1

'^^99



Y I II:AL GAKU IN tlVJC tltLVVV VK A I I AI:M I KAVtLtK

WHC-SD-WM-DP-074, REV. 0

: LA-933-141 ( H-0) SPIKED SAMPLE II SPIKE

Volume in

BS9AT5 ;::ISamoie uCi/L in Samole or Diaest as aourooriate from Form #1 1c2:5881E4ti p

+

P,1m Sample Count Rate (Rs) =(Gc / Tc )- bkg

Sample + Spike pCUL (S+S) = Rs' 1000mUL * DF * 3' Mt F / ( 0.5' SS' 2220000dpm/pCi)

12109/94: Percent Spike Recovery =(( (S+S) - Sample pCi/L )' ((SDF/Svol) / (DF/SS)) I Sval)' 100

,;:IEfi-;a. _,^^^r< HERE: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

PERCENT SPIKE RECOVERY = 63.7%

Data Entry y: w Da t e: 12/12/94
Approved by: Date: la OCt ^
Form _ ev. . age of1

'%'000
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Sy/LJ
LABCORE Data Entry Template for Worklist# 287

Analyst: ^C^ f) Instrument: NP01 Method: LA-933-141 !-/-/

Worklist Comment: Use 0.250 mL sample size. --LLF WHC-SD-WM-DP-074, REV. 0

Seg Type SampleN Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @NP23701 NP23701 SOLID N/A uCi/

1 BLNK-PREP

2 STD

2 STD

3 SAMPLE

3 SAMPLE

4 DUP

4 DUP

5 SPK

6 SAMPLE

6 SAMPLE

7 DUP

7 DUP

8 SPK

9oa9j

4o6y3

S94T000299 0

S94T000299 0

S94T000299 0

S94T000299 0

S94T000299 0

S94T000300 0

S94T000300 0

S94T000300 0

S94T000300 0

S94T000300 0

na yst Signature
ia-a7-^1Y
Date
/ Z/Z

9

N/A % Ct.

N/A uCi/g

N/A % Ct.

uCi/g

% Ct.

N/A uCi/g

N/A % Ct.

N/A uCi/g

uCi/g

% Ct.

N/A uci/g

N/A % Ct.

N/A uCi/g

Data Entry Comments:

S 54 7 D023m0 2x u w- l u a4n

Units shown for QC (SPK) may not reflect the actual units.

@NP23701 NP23701E

@NP23701 NP23701

@NP23701 NP23701E

@NP23701 NP23701

@NP23701 NP23701E

@NP23701 NP23701

@NP23701 NP23701E

@NP23701 NP23701

@NP23701 NP23701

@NP23701 NP23701E

@NP23701 NP23701

@NP23701 NP23701E

@NP23701 NP23701

SOLID

^<SOLID

SOLID

SOLID N/A

SOLID N/A

SOLID

SOLID

SOLID

SOLID N/A

SOLID N/A

SOLID

SOLID

SOLID

Final page for worklist # 287

Page: 1

%n0l



Mount Factor ( 1/Mount Volume in mL ) ( Mt F ) :... Z'^
87 Di est Grams of Solids/Liter D/1 1.T448'

Gross Counts Gc "
NP237^111 : Time counted In Minutes Tc 30:

Backg round In c m ( bkg) 7
^1LID ' Lc Rmax , or Rs Sam le Rate ) as A ro riate 1.51

uCi/L in Diaest Solution = < 3.2616E-02

Count Rate (Rs) • ( l9c / Tc ) - bkg

pCUg - F1. ( 0.6 • SS • D g/L • 2220000dpm/pCi )

i : 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

pCUkg - Np-237 pCUg • 7000g/kg

e Counting Error - [ The Squsre Root of (Cic + bkg • Tc) / I(Oc - bkg • Tc)1 J• 1.96 • 100

Levels and Less Than Values are determined from Procedure LA-008-002.

Np-237 Ci/k = < 1.87E+01

N -237 pCi/g _ < 1.87E-02

LESS THAN Value was Determined from Rmax.

Re[ative Countin Error = 369.9%

DETECTION
LEVEL

2.91 E-02
NCilg

Data Entry by ( rl ^--- _- Date: 12/28/94

kpproved by Date: O?b Dec qH

Form 933141 C Rev. 1.4 Page 1 of 1

Mn72
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rl^^= ruvALT I ii.AL I.Mnu IN nUA

WHC-SD-WM-DP-074, REV. 0

Na-237 : LA-933-141
Volume in mL

Counts

0

Count Rate (Rs) s ( Oc / Tc )- bkg

pCUL - Rs' 1000mL/L' DF • 3• Mt F• DDF /( 0.5 • SS • 2220000dpm/PCi )

i: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

pCi/mL s Np-237 pCBL / 7000mL/L

e Counting Error - [ The Square Root ot (Clc * bkg' Tc) / I(Oc - bkg' Tc) i ]• 1.86 • 100

Levels and Less Than Values are determined from Procedure LAa08-002.

Np-237 Ci/L = 2.95E+01

Np-237 pCi/mL = 2.95E-02

Relative Counting Error = 1.0%

DETECTION
LEVEL

4.32E-05
pCi/mL

Data Entry bY ' -V Date: 12/28/94

Approved by: Date: aB Dt( 9
Form 933141 C Rev. 1.4 Page 1 of 1

;w003



WNCeSD-WM-DP-074, REV. 0

BEST AVAILABLE COPY

°pF;g.a"1y y* NF-23-7: Lu- 933-14) (la-)) SOL.•LUS SAMPLE
. TV Sample Volume in mL ISSI .._._.._._^D25o^

Counts

In

Count Rate (Rs) - ( Oc / Tc )- bkg

pCUg e Rs•1000mUL•DF•3•MtF/(0.6•SS•D9/L•2220000dpm/pCi)

: 3 Is an Internal Procedure Dilution Factor and 0.61s the Counting Effeciency Factor.

NCUkg - Np-237 yCUg • 1000g/kg

Counting Error •[ The Square Root of (Dc + bkg • Tc) / I (Oc - bkg • Tc) 1]• 1.66 • 100

Levels and Less Than Values are determined from Procedure LA506-002.

Np-237 Ci/k = 1.45E+01

Np-237 pCilg = 1.45E-02

Relative Countin g Error = 102.5%

DETECTION
LEVEL

2.47E-02
NCi/g

Data Ent ry b y : 77/4[7 Date: 12/28/94

4proved by: Date: 0? 8 Dcc 9Al
Form 933141_C Rev. 1.4 Page 1 of 1

c.lr\/4



AIVALT I K.AL l.Hl[U IIV DVA DCLVVV Urt HI IAl.f1 I r(HVCLCR

WHC-SD-WM-DP-074, REV. 0

LA-933-141 (H-1) SOLIDS DUPLICATE

Sample Volume in mL (SS) J,xzxx ?.02.^.
"E !!: Dilution Factor ( DFI : ..

Counts

in

. uCi/L In Diaest Solution • < 4.3853E-02 I

Count Rate (Rs) - (Sc / Te )- bkg

pCi/g • Rs • 1000mL/L • DF • 3• Mt F/( 0.6 • SS • D g/L • 2220000dprN4jCl )

: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effeciency Factor.

pCUkg • Np-237 pCi/g • 1000g1kg

I Counting Error •[ The Square Root of (Oc + bkg • Tc) I I (Oc - bkg • Tc) 1 )• 1.96' 100

Levels and Less Than Values are determined from Procedure LAb08-002.

11 N p-237 Cilk = < 2.40E+01

11 N p-237 pCilg _ < 2.40E-02 71

LESS THAN Value was Determined from Rmax.

Relative Countin Error = 159.2e/a

DETECTION
LEVEL

2.78E-02
pCi/g

Data Entry by: .^+1 Date: 12/28/94

Approved by: vl

1

gcy-;Mr Date: pZ8 Dit 94
Form 933141_C Rev. 1.4 Page 1 of 1

"0OC)5



BOX BELOW

WHC-SD-WM-D P-074, REV. 0

N-237 : LA-933-141 H-1 SPIKED SAMPLE SPIKE

Sam ple Volume in mL SS) 0:250'.
SPIKE Dilution Factor for Samp le in Spiked Vial DF

Mount Factor (1/Mount Volume in mL) IMt F1 2

Time Counted in Minutes Tc 36'
NF33T 01 Back round in cpm

' S ike Volume in mL Svol 0,250
SOLID S ike Dilution Factor SDF r¢;

S p ike Value in Ci/L Sval 3.635E+01'.
S94T299 Sam le CUL in Samp le or Di est as a ro riate from Form #1 2 523E 02
^ T Sam le + S p ike CiIL (S+S) 3.026E+01

Count Rate ( Rs) = (Gc / Tc ) - bkg

+ Spike pCUL (S+S) = Rs * 1000mL/L' DF `3' Mt F0.5 `SS * 2220000dpm/UCi)
Spike Recovery = ( ( (S+S) - Sample NCUL )' ((SDF/Svol) / (DF/SS)) / Sval) • 100

:: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

PERCENT SPIKE RECOVERY = 83.2%

Data Entry / Date:
Approved b: -^ Date: ?P Occ 9y
FoB' _ Rev. ^°1 age '^o^-

t^l J()V



rLrn^c ^rvML

WHC-SD-WM-DP-074, REV. 0

Factor ( t/Mount Volume in

in

n

Count Rate (Rs) e( Oe / Te )- bkg

pCUg = Rs' 1000mUL • DF' 3• Mt F/( 0.6 • SS' D gIL • 2220000dpm1pCi )

:: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Etfeciency Factor.

pCUkg s Np-237 pCUg • 1000g1kg

!Counting Error - [ The Square Root of (Oc + bkg' Tc) / I(Oc - bkg' Tc) []' 1.88' 100

Levels and Less Than Values are determined from Procedure LA-608-002.

Np-237 Ci/k = 1.17E+01

11 N p-237 pCilg = 1.17E-02 11

Relative Countin g Error = 88.3%

DETECTION
LEVEL

1.71 E-02
NCilg

^,^1 Date: 12/28/94Data Entry by,

Approved by: q^.^.,^ Date: aB cl--k 7`1

Form 933141 C Rev. 1.4 Page 1 of 1

ralJ'_7 /



WHC-SD-WM-DP-074, REV.0

1-1) SOLIDS
It Volume in mL
n Factor

Factor (1/Mount Volt
Grams of Solids/Litei

Counts
ounted In Minutes

ound In cpm
ax. or Rs.[Samole Ra

Solution <

Count Rate (Rs) ^( Oc l Tc )• bkg

pCgg - Rs•1000mUL•DF•3•MtF/ (0.6•SS•DgIL•2220000dpmIPCi)
: 3 is an Internal Procedure Dilutlon Factor and 0.6 is the Counting Effeciency Factor.

yCi/kg • Np•237 pCilg • 1000g1kg

: Counting Evor a[ The Square Root of (Gc + bkg • Tc) I I(ac - bkg • Tc) I]• 1.96 • 70g

Levels and Less Than Values Sr. determined from Procedure IAbOB-002.

Np-237 Cilk = < 1.48E+01

N -237 Ci/ _ < 1.48E-02

LESS THAN Value was Determined from Rmax.

11 Relative Countin g Error = 227.9%

DETECTION
LEVEL

1.99E-02
NCilg

Data Entry by Date: 12128l94
Approved by: _& Date: Qfr A^f 94
Form 933141 C Rev. 1.4 Page 1 of 1

:n08



WHC-SD-WM-DP-074, REV.0

N 237 : LA-933-141 (H-1) SPIKED SAMPLE SPIKE ^

[^ .. ;^ Sample Volume in mL 1SS1 ^0250^

^MYfl-N. W.. IMount Factor ( 11Mount Volume in mL) IMt FII All

Counted in Minutes

Volume in mL
Difution Factor

Value in uCi/L
or Diaest as

+

Count Rate (Rs) = (Gc / Tc ) - bkg

+ Spike NCUL (S+S) = Rs * 1000mLJl' DF • 3 • Mt F /( 0.5 * SS' 2220000dpmINCi)

Spike Recovery = ( ( (S+S) - Sample yCilL ) * ((SDF/Svol) / (DF/SS)) / Sval) * 100

: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

11 PERCENT SPIKE RECOVERY = 71.3%

'009



r

LABCORE Data Entry Template for Worklist# 365 ^,`

Analyst: Z Instrament: NPO1 Method: LA-933-141 H- 0

Worklist Comment: WHC-SD-WM-DP-074, REV. 0

Seg Type SampleH Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @NP23701 NP23701 SOLID N/A uCi/g

1 BLNK-PREP @NP23701 NP23701E SOLID N/A % Ct.

2 STD qmq3 @NP23701 NP23701 SOLID N/A uCi/g

2 STD @NP23701 NP23701E SOLID N/A % Ct.

3 SAMPLE S94T000300 0 F @NP23701 NP23701 SOLID N/A uCi/g

3 SAMPLE S94T000300 0 F @NP23701 NP23701E SOLID N/A % Ct.

4 DUP S94T000300 0 F @NP23701 NP23701 SOLID N/A uCi/g

4 DUP S94T000300 0 F @NP23701 NP23701E SOLID N/A % Ct.

5 SPK

q0 N3^
S94T000300 0 F @NP23701 NP23701 SOLID N/A uCi/g

i

Final page for worklist # 365

Analyst 'ig"natire

^/ , ) . / _^ •^^

^^

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 1

2O10



t-ARU uV Dvn DCLVVV lRC M I I Al.n

WWC•SD-WM-DP-074, REV. 0

BLANK

^

Mount Factor 1/Mount Volume in mL ( Mt F) 2

6S :Di est Grams of Solids/Liter D/I 2-.5308'..

Gross Counts (Gc) 219.

WP237 Oi Time counted In Minutes Tc 30'.

Background in cpm ( bkg) $';,.. _..
4LID Lc Rmax or Rs Sam le Rate ) as A ro riate 1.30

uCI/L In Digest Solution ^ 2.3423E-02

Count Rate (Rs) - ( gc / Tc )- bkg

yCUg . DIF FIts 0.6 • SS • D gll' 2220000dpmlyCi )

!: 31s an Internal Procedure Dilution Factor and 0.5 is the Counting Eneciency Factor.

pCUkg s Np-237 pCi/g • 1000g1kg

iCounting Error - ( The Square Root of (Oc i bkg • Tc) / I(gc - bkg • Tc) l]• 1.BB • 700

Levels and Less Than Values are determined from Procedure LAd08-002.

Np-237 pCilkg = 9.26E+00

Np-237 Cil = 9.26E-03

Relative Countin g Error as 100.4%

DETECTION
LEVEL

1.55E-02
NCilg

Data Entry by:
777

Date: 01/09/95

pproved by:
a
^j ^ Date: lO TLfn ^S

Form 933141_C ev. 1.4 Page 1 of 1

'-',(1i1



IIV

WHC-SD-WM-DP-074, REV. 0

LA-933-141
Volume in mL

Counts

DS/SOLIDS STANDARD

0

Count Rate (Rs) - ( Oc / Tc ) - bkg

pCUL • Rs • 1000mUL' DF - 3• Mt F• DDF /( 0.6 • SS • 2220000dpm/pCi )

3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Eneciency Factor.

pCUml • Np-237 pCilL/ 1000mUL

e Ccunting Error • [ The Square Root of (Oc + bkg • Tc) / I (Oc - bkg • Tc) i]• 7.86 • 100

Levels and Less Than Values are determined from Procedure LA-608-002.

N -237 pCi/L = 2.58E+01

Np-237 CilmL = 2.58E-02

Relative Countin g Error =

DETECTION
LEVEL

4.71 E-05
NCi/mL

Data Entry by: _ /. -- Date: 01/09/95

Approved by: .
Î -

Date: 10 -jA-„_ RS
Form 933141_C Rev. 1.4 Page 1 of 1

^t?12



IN DVADCLVVV Vr(AI IMt.r1 1rtAVCLCR

REV. 0

BEST AVAILABLE COPY

LA-933-141 (H-1) SOLIDS
!. , . Sample Volume in mL

Counts
ounted in

i; uCi/L In Digest Solution < < 3_759gE-02 N

Count Rate (Rs) • ( l9c / Tc ) - bkg

NCUg • Rs' 7000mUL' DF' 3• Mt F/( 0.8' SS' D gIL' 2220000dpmlpCi )

i : 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

pCUkg • Np-237 pCUg' 1000g/kg

I Counting Error - [ The Sqwre Root of (Oc t bkg' Te) (Oc - bkg' Tc) I 1' 1.86' 100

Levels and Less Than Values are determined from Procedure LAa08-002.

N -237 Cilk = < 1.49E+01

N -237 pCi/g = < 1.49E-02

LESS THAN Value was Determined from Rmax.

Relative Countin g Error = 129.0%

DETECTION
LEVEL

SAMPLE

1.55E-02
NCilg

Data Ent ry by : / / Date: 01/09/95

Approved by: Date: -^_PS
Form 933141_C R-ev. 1.4 Page 1 of 1

^2013



WHC-SD-WM-DP-074, REV. 0

: LA-933-141 H-1 SOLIDS
Sample Volume in mL

'@ i: Dilution Factor

in

WOMMIMMIUMEMMMUCUL In Dloest Solution < < 3.0704E-02

CountRate(Rs) e (Sc /Te)-bkg

pCUg • Rs • 1g00mUL • DF •3- Mt F/( 0.6 • SS • D gIL ` 2220000dpm/pCi )

: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Efteciency Factor.

NCUkg • Np-237 NCUg' 1000g1kg

r Counting Error - ( The Square Root or (Oc + bkg' Tc) / 1(6c - bkg' Tc) 1]' 1.96 • 100

Levels and Less Than Values are determined from Procedure LAa08-002.

N -237 Ci/k = < 1.20E+01

N -237 pCiig _ < 1.20E-02

LESS THAN Value was Determined from Rmax.

Relative Counting Error = 200.8"/e

DETECTION
LEVEL

1.54E-02
pCilg

Data Entry by 7 Date: 01/09/95

pproved by: ,'^I_ Date: ^l) ^S^

Form 933141_C Rev. 1.4 Page 1 of 1

%^^`^



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-074, REV.0

Np-237: LA-933-141 H-1 SPIKED SAMPLE SPIKE

r.: ;,. Sam le Volume In mL SS) D.300'.

SPIKE Dilution Factor for Samp le in Spiked Vial DF 3

Mount Factor ( 1lMount Volume in mL) (Mt F) 2

Time Counted In Minutes Tc aui

NP237=0I Back round In c m bk 8

'JIMS ike Volume in mL Svoi 4,250
SOLID S ike Dilution Factor SDF 1ri

S ike Value In CUL Sval 3,635Et01

S94T800 Sam le CUL in Sam le or Di est as a ro riate from Form #1 , 3:T589E2?.

tw 4 Samole + Solke uCi/L ( S+S) 2.484E+01

Count Rate (Rs) = (Gc / Tc ) - bkg

+ Spike pCi/L (S+S) = Rs * 1000mUL' DF' 3• Mt F/( 0.5' SS' 2220000dpm/NCi)

Spike Recovery = (((S+S) - Sample NCiIL )' ((SDF/Svol) / (DF/SS)) / Sval) • 100

:: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

PERCENT SPIKE RECOVERY = 82.0%

115 ata nt i ' 1^ ^---^ 15ate: 01/09/95

r6pp roved b : Date: a Sk-jjgj
Form e . 1 . 2 age of

;32f?1.~i



,^y (0
LABCORE Data Entry Template for Worklist# 381

Analyst: Am ') Instrument: NP01 Method: LA-933-141 - H-k

Worklist Comment: WF{(`,-$D-WM-DP-074, REV. 0
Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @NP23701 NP23701 SOLID N/A uCi/g

1 BLNK-PREP @NP23701 NP23701E SOLID N/A % Ct.

2 STD Cj0S@NP23701 NP23701 SOLID^ ^ N/A uCi/g

2 STD @NP23701 NP23701E

3 SAMPLE S94T000268 0 R @NP23701 NP23701

3 SAMPLE S94T000268 0 R @NP23701 NP23701E

4 DUP S94T000268 0 R @NP23701 NP23701

4 DUP S94T000268 0 R @NP23701 NP23701E

5 SPK S94T000268 0 R @NP23701 NP23701

6 SAMPLE 594T000282 0 R @NP23701 NP23701

6 SAMPLE S94T000282 0 R @NP23701 NP23701E

7 DUP S94T000282 0 R @NP23701 NP23701

7 DUP S94T000282 0 R @NP23701 NP23701E

8 SPK S94T000282 0 R @NP23701 NP23701

Final page for

Analyst ignature

cs( .^

SOLID N/A % Ct.

SOLID N/A uci/g

SOLID N/A % Ct.

SOLID N/A uCi/g

SOLID N/A % Ct.

SOLID N/A uCi/g

SOLID N/A uCi/g

SOLID N/A % Ct.

SOLID N/A uCi/5

SOLID N/A % Ct.

SOLID N/A uCi/g

worklist # 381

1-13-0L..5
Date

/-/? - S^

Data Entry Comments:

_ ^S1 ^wn ^ l^ ^/^Le6

Units shown for QC (SPK) may not reflect the actual units. Page: l

+^Q^fj



BELOW OK

WHC-SD-WM-DP-074, REV. 0

Np-237: LA-933-141 H-1 SOLIDS BLANK

Sam le Volume in mL SS

BLANK Dilution Factor ( DF ) l

Mount Factor 1/Mount Volume in mL ) ( Mt F )

81 Digest Grams of Solids/Liter D/I 10,1704

Gross Counts Gc 146i

NP237-0"!' Time counted in Minutes Tc 30'

Back round in c m bk $!.

OLiD I^. Le, Rmax or Rs Sam le Rate ) as A ro riate 1.04

^ uri I. ninsst Sniutinn ^ < 22563E-02

Count Rate (Rs) - ( l3c / Te )- bkg

pCi/g • Rs • 1000mLJL • DF • 3• Mt F I( 0.6 • SS • D g/L • 2220000dpm/pCi )

: 3 is an Internal Procedure Dilutlon Factor and 0.5 is the Counting Effeciency Facter.

pCi/kg • NP-237 pCilg • 7000g/kg

&Counting Error •[ The Square Root of (Oc + bkg • Tc) l I(OC - bkg • Tc) l]' 7.86 • 100

Levels and Less Than Values are determined from Procedure LAL08-002.

Ci/k = < 2.22E+00Np-237

11 N p-237 pCi/g _ < 2.22E-03

LESS THAN Value was Determined from Lc.

11 Relative Countin g Error = 110.9%

DETECTION
LEVEL

4.63E-03
pCilg

Data Ent ry b y: z4z
ic 1,.-- Date: 01/17/95

Approved by Date: 7 TA, <

Form 933141 C ev. 1.4 Page 1 of 1

a-•^ l.: 1/



OR

WHC-SD-WM-DP-074, REV. 0

: LA-933-141

Factor (1/Mount Volume in

in

Count Rate (Rs) .( Oc / Tc )- bkg

pCNL - Rs • 1000mL/L • DF • S' Mt F• DDF / (0.6 • SS • 2220000dpm/pCi )
i: 3 Is an Internal Procedure Dilution Factor and 0.61s the CounOng Effeciency Factor.

pCi/mL - Np-237 {iCUL / 1000mL/L

e Counting Error - ( The Square Root of (6c + bkg • Tc) / [(Oc - bkg • Tc) l]• 1.96 • 100

Levels and Less Than Values are determined from Procedure LAa08-002.

N -237 Ci/L = 2.62E+01

Np-237 pCi/mL = 2.62E-02

Relative Counting Error = 1.0%

DETECTION
LEVEL

4.71 E-05
pCilmL

Data Entry by: / o/..,.^.., Date: 01/17/95

Approved by: ^ • Date: 17 TiL^t?S
Form 933141_ ev. 1.4 Page 1 of 1



VRHI I

WHGSD-WM-DP-074, REV. 0

Np-237: LA-933-141 H-1 SOLIDS SAMPLE

Sample Volume in mL SS) s 0.25D^I

AMPLE ; Dilution Factor ( DF )

O. Mount Factor (1/Mount Volume In mL) (Mt F)

In

C <

Count Rate (Rs) • ( pc / Tc ) - bkg

NCUg • Rs' t000mLIL' DF • 7• Mt F I( 0.5 • SS • D gIL • 2220000dpm/NCi )

E: 3 is an Internal Procedure Dilution Factor and 0.5 Is the Counting Eneciency Factor.

yCUkg • Np-297 yCUg • 1000g1kg

e Counting Error •[ The Square Root of (Oc + bkg' Tc) / I(Oc - bkg • Te) I]• 1.96 • 100

Levels and Less Than Values are determined from Procedure LA800-002.

11 N p-237 pCilkg = < 2.22E+00

Np-237 Ci/ _ < 2.22E-03

LESS THAN Value was Determined from Lc.

11 Relative Countin g Error = 101.0%

DETECTION
LEVEL

4.63E-03
NCi/g

Data Entryby i..i..,_...,_ Date: 01/17/95

Approved by: ^ 2-e[L
Date: /7 Tp,r, -K

Form 933141 C ev. 1.4 Page 1 of 1

a^I I-y



T I II.HL

WHC-SD-WM-DP-074, REV.0

Np-237: LA-933-141 H-1 SOLIDS DUPLICATE
Sample Volume in mL (SS) Oi250'.

DUPLICATE t Dilution Factor ( DF ) 1'.
Mount Factor 1/Mount Volume In mL ( Mt F ) 2

81 Digest Grams of Solids/Liter D/I Ab.1704
Gross Counts Gc ;1!41t

NP237^0E ime counted in Minutes (Tc ) 30
Backg round In cpm (bkg)

OtID Lc , Rmax or Rs Sam le Rate ) as A ro riate 1.04
_._„_,_, pCi/L in Digest Solution 2.2583E-02

Count Rate (Rs) • ( f3c 1 Tc )- bkg

pCUg . Rs•1000mUL•DF•3•MtFI (0.5•SS•DgIL•2220000dpmlpCi)

i: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

VCUkg : NP•237 pCUg • 7000g/kg

iCounling Error - [The Square Root of (Gc + bkg • Te) / I(Oc - bkg • Tc) l]• 1.96' 100

Levels and Less Than Values are determined from Procedure LAa08-002.

N -237 Cilk = < 2.22E+00

11 N -237 PCi/g _ < 2.22E-03

LESS THAN Value was Determined from Is.

Relative Countin Error = 90.0%

DETECTION
LEVEL

4.63E-03
pCi/g

Data Entry by: 77 7 Date: 01/17/95

[Approved by: j^ Date: / 7 T^,LLn qs
Form 933141_C ev. 1.4 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-074, REV. 0

_Volume_In_mL 5vol

SOLID Dilution Factor (SDFff,l

: LA-933-141 (H-1) SPIKED SAMPLE I SPIKE

Volume in

Counted

Value in CiIL Sval
3.635E*OiS94T266e

Ci/L in Sam le or DI est as a ro riate from Form #1 K2.2563E
T^
rlsf l e + Soike uCilL (S+S) 3.167E+01

Count Rate (Rs) = (Gc / Tc ) - bkg

+ Spike pCi/L (S+S) = Rs' 1000mUL' DF 3' Mt F/( 0.5' SS' 2220000dpm/NCi)

Spike Recovery = (( (S+S) - Sample uCi/L ) ((SDF/Svol) / (DF/SS)) / Sval) * 100

:: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

PERCENT SPIKE RECOVERY = 87.1%

Data nt ^„-,-- .-- Da t e: 01117/95
r6pproved b : Date: 9S

orm ev.1. age o

2 022



PLAGt

WHC-SD-WM-DP-074, REV. 0

SAMPLE

am le Volume in mL (SS) Oi2S0'.
llution Factor DF Y{

ount Factor 1/Mount Volume in mL ( Mt F ) Z

i est Grams of Solids/Liter g/1 ) 'ltla1594

O

ross Counts Gc
me counted In Minutes Tc
ack round in c mB bk

Rmax or Rs Sam le Rate as A ro riatec 1.04

Ci/L in Diaest Solution =u < 2.2563E-022 11

CountRate(Rs) - (Oc /Tc)•bkg

pcgg e Rs`1000mUL•DF•3•MtF/ (0.6•SS•DgIL`2220000dpm/pCI)

i: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effeciancy Factor.

pCilkg - Np-237 pCilg • t000g/kg

e Counting Error e[ The Square Root of (Oc * bkg • Tc) / I(Oc - bkg' Tc) l]' 1.G6' 100

Levels and Less Than Values are determined from Procedure LAa08-002.

Np-237 Cilk = < 2.24E+00

N -237 pCilg = < 2.24E-03

LESS THAN Value was Determined from Lc.

Relative Countin g Error = 85.4%

DETECTION
LEVEL

4.68E-03
pCilg

e^ ^n



CARL) IN tlOA

WHC-SD-WM-DP-074, REV. 0

Factor (1/Mount Volume

in

uCi/L in Diaest Solution ^ < 2.2563E-02 1

Count Rate (Rs) a ( Oc / Tc ) - bkg

pCgg • Rs' 1000mL/L' DF • 3• Mt F/( 0.6' SS • D gIL • 22200g0dpm/pCi )

i: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effeciency Factor.

pCUkg • Np-237 PCgg' 1000g/kg

eCounting Error = [ The Square Root of ( Cic + bkg • Tc) / I(l3c - bkg • Tc) l]• 1.96 • 100

Levels and Less Than Values are determined from Procedure LAd08-002.

Np-237 Ci/k = < 2.25E+00

Np-237 pCi/g = < 2.25E-03

LESS THAN Value was Determined from Lc.

Relative Countin g Error = 500.0e/a

DETECTION
LEVEL

4.70E-03
NCilg

Date: 01/17/95Data Entry by:

Approved by: /'Q^. ;^ Date: 17 , /̂v^ ^1S

Form 933141 C^Rev. 1.4 Page 1 of 1



WHC-SD-WM-DP-074, REV. 0

Np-237 : LA-933-141 (H-1) SPIKED SAMPLE SPIKE

M sYC1(^ Samole Volume in mL ISSI 03250'

in Minutes

#1
+ 1.474E+01

Count Rate ( Rs) = (Gc / Tc ) - bkg

+ Spike pCi/L (S+S) = RS * 1000mL/L * DF * 3• Mt F/( 0.5 ` SS * 2220000dpm/NCi)

Spike Recovery = (( (S+S) - Sample pCi/L ) * ( (SDF/Svol) / ( DF/SS)) / Sval)' 100

: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

11 PERCENT SPIKE RECOVERY = 40.5%

a a Entry D ate: 01/17/95
pproved by: ^ Date: / ^ Sv.^ ti'S
F^33Td _ ev. 1' age ^TI

n
0024



LABCORE Data Entry Template for Worklist# 382

Analyst: hL _ Instrument: NP01 Method: LA-933-141 hl

Worklist Comment: WHC-SD-WM-DP-074, REV. 0

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @NP23701 NP23701 SOLID N/A uci/g

1 BLNK-PREP @NP23701 NP23701E SOLID N/A % Ct.

2 STD c(0 By3 @NP23701 NP23701 SOLID N/A uCi/g

2 STD @NP23701 NP23701E SOLID N/A % Ct.

3 SAMPLE S94T000283 0 R @NP23701 NP23701 SOLID N/A uCi/g

3 SAMPLE S94T000283 0 R @NP23701 NP23701E SOLID N/A % Ct.

4 DUP S94T000283 0 R @NP23701 NP23701 SOLID N/A uCi/g

4 DUP S94T000283 0 R @NP23701 NP23701E SOLID N/A % Ct.

5 SPK S94T000283 0 R @NP23701 NP23701 SOLID N/A uCi/g

6 SAMPLE S94T000284 0 R @NP23701 NP23701 SOLID N/A uCi/g

6 SAMPLE S94T000284 0 R @NP23701 NP23701E SOLID N/A % Ct.

7 DUP S94T000284 0 R @NP23701 NP23701 SOLID N/A uCi/g

7 DUP S94T000284 0 R @NP23701 NP23701E SOLID N/A % Ct.

8 SPK S94T000284 0 R @NP23701 NP23701 SOLID N/A uCi/g

Final page for worklist # 382

na yst ignature

1W, c, •-----

/ iy9S
te

r/7-ss'

Data Entry Comments:

Units shownfor QC (SPK) may not reflect the actual units. Page: 1

Zf1:J



VRAI IAI.PI IRAVCLCr(

WHC-SD-WM-DP-074, REV. 0

: LA-933-141 H-1 SOLIDS
!^,

;,:^s,,,s4P i ,; Sample Volume in mL
Dilution Factor

BLANK

Mount Factor 1/Mount Volume in mL Mt F 2
Di est Grams of Solids/Liter D/1
Gross Counts Gc

19

Time counted in Minutes Tc

Back round in c m bk
Le Rmax or Rs Sam le Rate as A ro ri 1.04

. in Digest Solution ^ijCi/L < 2.2563E-02

Count Rate (Rs) •( Gc / Tc )- bkg

pCUg - Rs • 1000mU1. • DF • 3• Mt F I( 0.6 • SS • D g!L • 2220000dpm4sCi )

: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

pCUkg - Np-237 pCgg • 1000glkg

Counting Error e[ The Square Root of (Clc + bkg • Tc) / i(Clc - bkg • Tc) 11.96 • 100

Levels and Less Than Values are determined from Procedure LA508-002.

Np-237 pCi/kq = < 2.27E+00

Np-237 pCi/g _ < 2.27E-03

LESS THAN Value was Determined from Lc.

Relative Countin Error = 118.7%

DETECTION
LEVEL

4.73E-03
pCilg

Data Entry by: r.,..,..__ _ Date: 01/17/95

Approved by: ;j& Date: / 7
Form 9331v. 1.4 Page 1 of 1

G(l^;b



GAKU IN

WHC-SD-WM-DP-074, REV. 0

STANDARD

Volume In mL

in

. 3.0879E+01

Count Rate (Rs) - ( Oc / Tc )- bkg

pCi/L • Rs • 1000mL0_ • DF' 3• Mt F' DDF / ( 0.5' SS' 2220000dpmINCi )

i: 31s an Internal Procedure Dilution Factor and 0.5 is the Counting Eneciency Factor.

yCilmL s Np-237 pCUL I 1000mL/L

e Counting Error •[ The Square Root o( (Oc + bkg ` Tc) /)(Oc - bkg' Tc) )]' 1.96' 100

Levels and Less Than Values are determined from Procedure LAa08-002.

11 N p-237 CiIL = 3.09E+01

N -237 CilmL = 3.09E-02

Relative Countin Error = 1.0e/a

DETECTION
LEVEL

4.71 E-05
YCi/mL

Z(?;i



dELOW

WHC-SD-WM-DP-074, REV. 0

LA-933-141 (H-1) SOLIDS
Sample Volume in mL

Counts

SAMPLE

E; ..:.$ pCi/L In Digest Solution ^ < 2.2563E-02 i

Count Rate (Rs) •( Cic I Tc )- bkg

NCUg - Rs • 1000mL/L • DF • 3• Ml F l( 0.6 • SS • D gIL • 2220000dpMpCi )
: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting EReciency Factor.

pCilkg a Np-237 pCilg • 1000g1kg

t Counting Error .[ The Square Root of (Oc + bkg • Tc) I I(Oc - bkg • Tc) 13• 1.96 • 100

Levels and Less Than Values are determined from Procedure LA-008-002.

N -237 Cilk = < 2.27E+00

N -237 pCilg _ < 2.27E-03

LESS THAN Value was Determined from Lc.

Relative Countin g Error = 149.7%

DETECTION
LEVEL

4.73E-03
pCi/g

I D' ata Ent ry by ^1- i Date: 01/17/95

Approved bV: !^ y..^; Date: l7 Ja.. '!S
Form 933141_C Rev. 1.4 Paae 1 of 1

2nti8



PLACE

WHC-SD-WM-DP-074, REV. 0

Np-237: LA-933-141 H-1. SOLIDS DUPLICATE

Sample Volume In mL (SS) z 0250'.

DUPLiCATE. ....__. Dilution Factor.._._.. ( DF ) 1!::'
Mount Factor 1/Mount Volume in mL (Mt F )

_...... ..._,....__.,.__ ........................
2'

.a2 Di est Grams of Solids/Liter D/1

Gross Counts (Gc) 17T
NP23741 ime counted In Minutes Tc 30.

Back round In cpm ( bkg) B'.

4LID Lc Rmax or Rs Sam le Rate ) as A ro riate 1.04

uCI/L in Diaest Solution ^ < 2.2563E-02

oount Rate (Rs) •( oc: i Tc )- bkg
pCi/g • Re1000mUL•DF•3•MtFI (0.6•SS•DgIL•2220000dpMpCi)

I: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effeciency Factor.

pCOkg • Np-237 pCUg • 1000g1kg

t Counting Error - ( The Square Root of (Oc + bkg • Tc) / ^(l3c - bkg • Tc) 1]• 1.96 * 100

Levels and Less Than Values are determined from Procedure LA-608-002.

Np-237 Ci/k = < 2.26E+00

11 N p -237 pCi/g _ < 2.26E-03

LESS THAN Value was Determined from Lc.

Relative Countin g Error = 500.0%

DETECTION
LEVEL

4.73E-03
pCi/g

Data Entry by: Date: 01/17/95

ooroved by: Date: 17 J<^ ci.S

Form 933141 CRv. 1.4 Page 1 of 1

w, !•



WHC-SD-WM-DP-074, REV. 0

Np-237 : LA-933-141 (H-1) SPIKED SAMPLE SPIKE

; Sam le Volume in mL SS 0.150
SPIKE Difution Factor for Sample In S p iked Viat (DF) 1

Mount Factor 1lMount Volume in mL ( Mt F)
82 Gross Counts Gc 37972

Time Counted In Minutes (Tc) 30
NPT3T 01 Background in c m bk

^ Spike Volume in mL t1.25b'

Value in
Form #1

N,E1XWMt71i^,.,,..O_MSampie + Spike pCilL (S+S11 2.724E+01 I

Count Rate (Rs) = (Gc / Tc ) - bkg

+ Spike NCUL (S+S) = Rs' 1000mUL ` DF • 3• Mt F/( 0.5 • SS ' 2220000dpm/yCi)

Spike Recovery = (( (S+S) - Sample yCUL ) • ((SDF/Svol) / (DF/SS)) / Svap * 100

: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

11 PERCENT SPIKE RECOVERY = 74.9%

ata nt i.._ _ Date: 01/17/95
A p̂roved by: ^b Date: l7 r.-. ^i$
o^mS331d _ ev. . ^age^

.^03(1



WHC-SD-WM-DP-074, REV. 0

LA-933-141 (H-1) SOLIDS

^Mount Factor (I/Mount Volume In mL) (Mt F)
r.38^. Diaest Grams of Solids/Liter ID a/ll 1b.'i!42^5

id in

or P
uCi/L in Diaest Solution ^ < 2.2563E-02

Count Rate (Rs) e( ac / Tc )- bkg

pCUg - Rs • 7000mUL • DF • 3• Mt F/( 0.6' SS • D g/L' 2220000dpm/yCi )

: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

pCUkg e Np-237 NCUg • 1000g1kg

Counting Error - [ The Square Root of (Gc + bkg • Tc) / I (Gc - bkg • Te) (]' 1.86 • 100

Levels and Less Than Values are determined from Procedure 1A-508-002.

N -237 PC!Ikg = < 2.20E+00

Np-237 pCilg = < 2.20E-03

LESS THAN Value was Determined from Lc.

Relative Counting Error = 242.7e/a

DETECTION
LEVEL

4.60E-03
NCilg

Data Entry by: iZ-7 Date: 01/17/95

lAOproved by jW Date: /7 ZGn 9K

Form 933141_C Rev. 1.4 Page 1 of 1

.'.031



Al.r1

WHC-SD-WM-DP-074, REV. 0

N-237 : LA-933-141 (H-1) SOLIDS
Samale Volume In mL

Mount Factor 1/Mount Volume in mL ( Mt F ) 2
:82 ': Di est Grams of Solids/Liter D/I 10:125t3;

Gross Counts ( Gc ) I: 1S4
NP237-t]'[ ime counted In Minutes (Tc ) 44

Back round In cpm ( bkg) $I

QLID Lc Rmax , or Rs Sam le Rate) as A ro riate 1.18

F . . . uCi/LInDi9estSolution < 2.5571E-02

!CountRate(Rs) e (Oc lTc)-bkg

pCUg = Rs' 7000mL/L • DF' 3' Mt F/( 0.6' SS' D g/L' 2220000dpm/PCi )

e: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effeeiency Factor.

pCUkg • Np437 pCi/g' 1000g/kg

e CounOng Error e( The Square Root of (Glc + bkg - Tc) / I(Gc - bkg' Tc) l]' 1.99' 100

Levels and Less Than Values are determined from Procedure LA-009-002.

Np-237 pCilkg = < 2.53E+00

N -237 pCilg = < 2.53E-03

LESS THAN Value was Determined from Rmax.

Relative Countin g Error as 500.0e/a

DETECTION
LEVEL

4.65E-03
NCilg

Data Entry by:
7

-77/77 ,.,..^ _ Date: 01/17/95

pproved by: _^^ ^ Date: l 7.^L_h.. ^
Form 933141_ Rev. 1.4 Page 1 of 1

sZQ^ci



WHC-SD-WM-DP-074, REV. 0

Np-237 : LA-933-141 (H-1) SPIKED SAMPLE 11 SPIKE
Sample Volume In mL SS 4.250

ISPIKE Dilution Factorfor Sample In S p iked Vial ( DF ) i

Mount Factor 1/Mount Volume in mL) ( Mt F )
382 Gross Counts (Gc) A026T

Time Counted in Minutes (Tc )
NP237 a1 Background in cpm bk

Soike Volume In mL ISvoll 41,250

Value In

+

Count Rate (Rs) = (Gc I Tc ) - bkg

+ Spike pCi/L (S+S) = Rs • 1000mL/L * DF * 3• Mt F I( 0.5 * SS * 2220000dpm/NCi)

Spike Recovery = (((S+S) - Sample uCi/L ) * ((SDF/Svol) / (DFISS)) / Sval) • 100

: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

PERCENT SPIKE RECOVERY = 79.5%

Data Entry y: z ^i^ -- .- Date: 01/17/95
Approved by: j;jg;j ^ Date: 1-7 ^X
o^3 _ lev 1 . 2 age 11 of 1

1(133



LABCORE Data Entry Template for Worklist# 430

Analyst: hCb Instrument: NP01 /)L /os3 Method: LA-933-141

Worklist Comment: WHC-SD-WM-DP-074, REV. 0

Seg Type Samplek Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @NP23701 NP23701 SOLID N/A uCi/g

1 BLNK-PREP @NP23701 NP23701E SOLID N/A % Ct.

2 STD @NP23701 NP23701 SOLID N/A uCi/g

2 STD @NP23701 NP23701E SOLID N/A % Ct.

3 SAMPLE S94T000282 0 R @NP23701 NP23701 SOLID N/A uCi/g

3 SAMPLE S94T000282 0 R @NP23701 NP23701E SOLID N/A % Ct.

4 DUP S94T000282 0 R @NP23701 NP23701 SOLID N/A uCi/g

4 DUP S94T000282 0 R @NP23701 NP23701E SOLID N/A % Ct.

5 SPK S94T000282 0 R @NP23701 NP23701 SOLID N/A uCi/g

6 SAMPLE S94T000283 0 R @NP23701 NP23701 SOLID N/A uCi/g

6 SAMPLE S94T000283 0 R @NP23701 NP23701E SOLID N/A % Ct.

7 DUP S94T000283 0 R @NP23701 NP23701 SOLID N/A uCi/g

7 DUP S94T000283 0 R @NP23701 NP23701E SOLID N/A % Ct.

8 SPK S94T000283 0 R @NP23701 NP23701 SOLID N/A uCi/g

9 SAMPLE S94T000284 0 R @NP23701 NP23701 SOLID N/A uCi/g

9 SAMPLE S94T000284 0 R @NP23701 NP23701E SOLID N/A % Ct.

10 DUP S94T000284 0 R @NP23701 NP23701 SOLID N/A uCi/g

10 DUP S94T000284 0 R @NP23701 NP23701E SOLID N/A % Ct.

11 SPK S94T000284 0 R @NP23701 NP23701 SOLID N/A uCi/g

Data Entry Comments:

-- , - -

^ 9oBy3

Units shown for QC (SPK) may not reflect the actual units. Page: I

2034



LABCORE Data Entry Template for Worklist# 430

Analyst: CD Instrument: NP01

Worklist Comment:

Method: LA-933-141 / H .- I

WHC-SD-WM-DP-074, REV. 0

Seg Type SampleN Rep Al Test Matrix Actual Found DL Unit

Final page for worklist # 430

I-a3-95
Analyst tgnature Date

lzal?rz- _
/- zYs^

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 2

2035



I.MRU IN DUA 6CLVW

WHC-SD-WM-DP-074, REV. 0

LA-933-141

Volume in

Counts

BLANK

in Digest Solution = < 2.4371E-02

Count Rate (Rs) e( l3c / Tc )- bkg

pCi/g • Re' 7000mLIL • DF • 3- Mt F/( 0.5 • SS' D gIL • 2220000dpm/pCi )

i: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effeciency Factor.

pCgkg - Np-237 pCUg' 1000g/kg

e Counting Error - [ The Square Root of (Oc + bkg • Tc) / I(Oc - bkg • Tc) lj• 1.86 • 700

Levels and Less Than Values are determined from Procedure LAa08-002.

Np-237 pCi1kq = < 2.42E+00

N -237 Cil = < 2.42E-03

LESS THAN Value was Determined from Rmax.

Relative Countin g Error = 500.0%

DETECTION
LEVEL

5.04E-03
NCilg

Data Entry by: Date: 01/25/95

Approved by: Date: c^s ^t.. <[S
Form 933141_C Rev.1.Paae1 of1

Z036



r I wr{L I.r,rtu irv

WHC-SD-WM-DP-074, REV. 0

: LA-933-141 (H-1) LIQUIDS/SOLIDS
. . . . . . Sample Volume in mL

in

in Sample ^ 2.9072E+01 I

Count Rate (Rs) . ( pc / Tc ) - bkg

pCUL • Rs • 7000mL/L • DF • 3• Nt F• DDF /( 0.6 • SS • 2220000dpm1pCi )

I: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting EHeciency Factor.

pCi/mL • Np-237 pCUL / 1000mLIL

tCounting Error •[ The Square Root of (Oc + bkg • Tc) / I(Oc - bkg • Tc) l]• 1.96 • 100

Levels and Less Than Values are determined from Procedure LAa08-002.

N -237 Ci/L = 2.91E+01

Np-237 CilmL = 2.91E-02

Relative Countin Error = 1.0%

DETECTION
LEVEL

5.07E-05
NCi/mL

Data Entby : /7--- Date: 01/25/95

Approved by: ^
tz

Date: 9S j.a^ `%5
Form 933141_C ev. 1.4 Page 1 of 1

2037



IN BOA

WHC-SD-WM-DP-074, REV. 0

LA-933-141 (H-1

Mount Factor (1/Mount Volume in mL ( Mt F
4 DI est Grams of Solids/Liter D/I ip1p594'.

Gross Counts (Gc)
NP237•01ii Time counted in Minutes

1

Tc 3p
13ackground In cpm bk fi;

DLiD Lc Rmax , or Rs Sam le Rate) as A ro riate 1.13
NCi/L in Digest Solution - < 2.4371 E.02

Count Rate (RS) a( Gle / Tc )- bkg

NCUg e Rs • 1000mUL • DF • 31 Mt F I( 0.5 • SS • D gIL • 2220000dpmlyCl )
: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

pCOkg = Np-237 pCi/g' 1000g1kg

eCounting Error •[ The Squara Root of (Oc + bkg • Tc) I I(Oc - bkg • Tc) 1]• 1.0a • 100

Levels and Less Than Values are determined from Procedure LAaO8-002.

N -237 pCi/kg = < 2.42E+00

Np-237 Ci/ _ < 2.42E-03

LESS THAN Value was Determined from Lc.

Relative Countin Error = 109.9%

DETECTION
LEVEL

5.04E-03
pCi/g

Data Ent ry b : 77777^^- .__ Date: 01/25/95

^pproved b : _ Date: $^ ^ ^J
Form 933141_C ev. 1.4 Page 1 of 1

203^'1



INHC-SD-WM-DP-074, REV. 0

N-237 : LA-933-141 H-1 SOLIDS DUPLICATE

Sample Volume In mL (SS) 0.2Sp1
DUPLICATE Dilution Factor DF

Mount Factor (1/Mount Volume In mL ( Mt F ) 7
30 Di est Grams o( Solids/Liter D/I

Gross Counts Gc
NP2a7 pi Ime counted in Minutes Tc 3Q'

Backg round In cpm ( bkg) 7i> .. ..
flUD !:^ Lc Rmax , or Rs Sam le Rate ) as A ro riate 1.16

pCl/L in Digest Solution ^ < 2.5121E-02

Count Rate (Rs) a( Oe / To )- bkg

pCUg a He • 1000mL/L • DF • 3• Mt F l( 0.6 • SS • D gIL • 22200g0dpm/pCi )

i: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting EBeeiency Factor.

pCilkg a Np-237 pCUg * 1000g/kg

e Counting Error a ( The Square Root of (GC + bkg • Tc) I I (ee - bkg • Te) I]• 1.96 • 100

Levels and Less Than Values are determined from Procedure LA-008-002.

N -237 Ci/k = < 2.51 E+00

Np-237 IjCi1g = < 2.51E-03

LESS THAN Value was Determined from Rmax.

Relative Countin g Error = 500.0%

DETECTION
LEVEL

5.06E-03
pCilg

Data Ent b: Date: 01 /25/95

roved b : Date: 25' a
Form 933141_C Rev. 1.4 Page 1 of 1

2 0 Llff



t'LAIa ANALT I 0.:AL I:AKU IN

WHC-SD-WM-DP-074, REV.0

N-p237 : LA-933-141 ( H-1) SPIKED SAMPLE SPIKE
Samale Volume in mL lssl X 1. a qsn

` Mount Factor 1/Mount Volume In mL ( Mt F )
1430 Gross Counts Gc 36850

Time Counted in Minutes Tc 30
NP237-8:1 Background In c pm bk i

S ike Volume in mL ( Svol ) 0,250
SOLID S ike Dilution Factor (SDF)

S ike Value in Ci/L Sval ; 3.63SEtpi'.
S94T282 Sam le Ci/L In Sample or Digest as a ro riate from Form #1 42.4371E^.'._,.

NOUN ' .. Sam le + S ike pCi/L (S+S) 2.641 E+01

Count Rate (Rs) = (Gc / Tc ) - bkg

+ Spike NCUL (S+S) = Rs' 1000mUL * DF • 3• Mt F/( 0.5 • SS * 2220000dpm/uCi)
Spike Recovery = (( (S+S) - Sample pCi/L ) • ((SDF/Svol) / (DF/SS)) / Sval) * 100

: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

11 PERCENT SPIKE RECOVERY = 72.6%

0•1()



VVWCaSD•WM-DP-074, REVe 0

: LA-933-141 H-1 SOLIDS
^?.gn,i',"fa;^,:;;t3^, Sample Volume In mL

Dilution Factor

Groas Counts (Gc )
NP237^fMt ime counted in Minutes Te

ack round in cpm ( bkg)

03.4864E-02

' Lc Rmax or Rs Sam le Rate as A ro riate

WWW^WCI/L In Digest Solution <

Count Rate (Rs) e( pc / Tc )- bkg

yCUg - Rs • 1000mUL • DF • 3• Mt F/( 0.6 • SS • D gIL • 2220000dpm/PCi )

:: 3 is an Internal Procedure Dilution Factor and 0.61s the Counting Effeciency Factor.

pCUkg e Np-237 pCUg' t000g1kg

^ Counting Error - [ The Square Root of (Oc + bkg • Tc) / (Oc - bkg • Tc) 1]• 1.96 • 100

Levels and Less Than Values are determined from Procedure LAd06-002.

Np-237 Ci/k = < 3.50E+00

Np-237 jjCUg = < 3.50E-03

LESS THAN Value was Determined from Rmax.

Relative Countin g Error = 291.7%

DETECTION
LEVEL

5.09E-03
pCi/g

Data Entry by: Date: 01/25/95

Approvedby:
2=

__ Date: ,^75 S ^/5
Form933141_CRev. 1.4 Page 1 of 1

^Z0-11
^



WHC-SD-WM-DP-074, REV. 0

N -237: LA-933-141 (H-1) SOLIDS
,.. ^,., Sample Volume in mL

Mount Factor (1/Mount Volume in mL ( Mt F)
90 ; DI est Grams of Solids/Liter D/1 ¢,gg2

Gross Counts (Gc ) 18Q'.
IVP237-f11 Time counted in Minutes Tc 3Q

Back round in c m ( bkg) T,
4LID Lc Rmax , or Rs Sam le Rate) as A ro riate 1.13

NCi/L In Digest Solution ^ < 2.4371 E-02

CountRate(Rs) . (pc /Tc)-bkg

NCUg . Rs•1000mUL•DF•3•MtF/ (0.6•SS•DgIL•2220000dpmlpCi)
3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effecienoy Factor.

yCUkg - Np-237 yCUg • 1000g1kg

Counting Error .( The Square Root of (Oc + bkg • Tc) / I (Oc • bkg • Te) I]• 1.96 • 100

Levels and Less Than Values are determined from Procedure LAL08-002.

N -237 Ci/k = < 2.45E+00

Np-237 Ci/ _ < 2.45E-03

LESS THAN Value was Determined from Lc.

11 Relative Countin g Error = 129.0e/a

DETECTION
LEVEL

5.09E-03
{tCi/g

Data Entry by: ;I Date: 01/25/95
Approved by: Date: -^ J^„ 9S
Form 933141_C Rev. 1.4 Page 1 of 1

a(1 12



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-074, REV. 0

Np-237: LA-933-141 H-1 SPIKED SAMPLE SPIKE

Sam le Volume in mL (SS) t12S0'
SPIKE Dilution Factor for Sample In S p iked Vial (DF) i.

Mount Factor 1/Mount Volume In mL) ( Mt F )
30 Gross Counts (Gc ) 37435

' Time Counted in Minutes ITcI 36'

^I S ike Volume in mL Svol 4 x5b'
SOLID S ike Dilution Factor SDF t'

S ike Value in CiIL Sval 3.635^M1i'.
S94T283 Sam le CUL in Samp le or Digest as a ro riate from Form #1 K3:+1864E-2 :
; i1Sf' ":' ' Samole + Suike uCilL 1S+S1 2.683E+01

Count Rate (Rs) = (Gc / Tc ) - bkg

+ Spike pCi/L (S+S) = Rs * 1000mUL * DF' 3• Mt F/( 0.5' SS * 2220000dpm/NCi)

Spike Recovery = (( (S+S) - Sample NCUL )' ((SDF/Svol) / (DF/SS)) / Sval) * 100

: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

PERCENT SPIKE RECOVERY = 73.8%

ti0,13



IN oUA

WHO-401-WM-DP-074, REV. 0

BEST AVAILABLE COPY

Np-237 : LA-933-141 IH-1

Factor

in

Volume in

. <

counc Rate (Rs) e( oc / Tc )- bkg
NOi/g - Rs • 1000mU1 • DF • 3- Mt F/( 0.6' SS • D gIL • 2220000dpMNCi )

:: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effeciency Factor,

yCUkg = Np-237 NCi/g' 1000g1kg

e Counting Error •( The Square Root of (Oc + bkg • Tc) / ^(Gc - bkg • Tc) i]• 1.96 • 100

Levels and Less Than Values are determined from Procedure LAa08-002.

N -237 Cilk = < 2.60E+00

Np-237 IjCi/g _ < 2.60E-03

LESS THAN Value was Determined from Rmax.

Relative Counting Error = 500.0%

DETECTION
LEVEL

4.95E-03
pCilg

Data Ent ry b y : 7,77 Date: 01/25/95

[Approved b y : Date: , sIzr, q^
Form 933141_C ev. 1.4 Page 1 of 1

)4020,14



WHC-SD-WM-DP-074, REV. 0

N DUPLICATE

Mount Factor (1/Mount Volume in mL) (Mt F) [ 2)
^ Diaest Orams of Solids/Liter (D a/II ld.4256

In

. -'P uCi/L In Diaest Solution ^ < 3.6363E-02

Count Rate (Rs) - ( ac / Tc )- bkg

pCUg • Rs • 1000mLlL • DF • 3' klt F 1( 0.6 • SS' D gIL • 2220000dpm/pCi )

: : 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effeciency Factor.

pCUkg • Np-237 pCUg • 1000g1kg

!Counting Error •[ The Square Root of (6c + bkg • Tc) / I(ac - bkg • Tc) I]• 1.96 • 100

Levels and Less Than Values are determined from Procedure LAa08-002.

Np-237 pCi/g = < 3.59E-03

N -237 Cilk = < 3.59E+00

LESS THAN Value was Determined from Rmax.

Relative Countin g Error = 255.8%

DETECTION
LEVEL

5.01 E-03

NCi/g

Data Entry by: Date: 01/25/95

Approved by: Date: JS JcZ., Z/S
Form 933141_C Rev. 1.4 Page 1 of 1

M^^ ^k^



ANALT I IIiAL C:AKU IN

WHC-SD-WM-DP-074, REV. 0

Np-237 : LA-933-141 (H-1) SPIKED SAMPLE F-sPIKe
Sample Volume in mL SS D:250'

SPIKE Difution Factortor Sample In S p iked Vial DF 3!i
Mount Factor 1/Mount Volume in mL Mt F )

30 Gross Counts (Gc ) 40769
Time Counted in Minutes (Tc ) 3Q

NP237 81 ° Back round in c pmoy. bk X.
Spike Volume in mL ^svnn n nxn'

or oipest as
+ 2.923E+01

Count Rate (Rs) = (Gc / Tc ) - bkg

+ Spike pCUL (S+S) = Rs' 1000mUL' DF 3` Mt F/( 0.5' SS * 2220000dpm/NCi)
Spike Recovery = (( (S+S) - Sample uCUL ) • ((SDF/Svol) / (DF/SS)) / Sval)' 100

: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

PERCENT SPIKE RECOVERY = 80.4% 11

ata Entry ^, - - ate:
roved b : " Date: ^jA.,, ys

Form 3 _ ev.1. '^^

0^^IG



worklisttpt Version 2.002/21/9S 41
-Page: 1

03/28/9514:38
LABCORE Data Entry Template for Worklist# 830

Analyst: t} V L Instrument: NPOI Book 1f ^^

Method: LA-933-141 Rev/Mod H - I

Worklist Comment: Run as normal. --LLF
WHC+-SD-WM-DP-074, REV. 0

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND

1 STD ONP23701 MP23701 LIQUID _

1 STD NIIP23701 NP23701E LIQUID _

2 BLNK-PREP 2NP23701 NP23701 LIQUID

2 BLNK-PREP 2NP23701 MP23701E LIQUID

94000020 SY-103 3 SAMPLE 5951000328 0 811P23701 NP23701 LIQUID N/A

94000020 SY-103 3 SAMPLE 5951000328 0 ONP23701 NP23701E LIQUID N/A _

94000020 SY-103 4 DUP 5951000328 0 a11P23701 NP23701 LIQUID

94000020 SY-103 4 DUP 5951000328 0 aNP23701 NP23701E LIQUID

94000020 SY-103 5 SPK S95T000328 0 aNP23701 NP23701 LIQUID

94000020 SY-103 6 SAMPLE 5951000329 0 2NP23701 NP23701 LIQUID N/A _

94000020 SY-103 6 SAMPLE 5951000329 0 i1NP23701 NP23701E LIDUID N/A

94000020 SY-103 7 DUP 5951000329 0 ONP23701 NP23701 LIQUID

94000020 SY-103 7 DUP 5951000329 0 ONP23701 NP23701E LIQUID

94000020 SY-103 8 SPK S95TOO0329 0 8NP23701 NP23701 LIQUID

DL UNIT

N/A uCi/mL

N/A % Ct. Error

N/A uCi/mL

N/A % Ct. Error

uCi/mL

% Ct. Error

N/A uCi/mL

N/A % Ct. Error

N/A uCi/mL

uCi/ml

% Ct. Error

N/A uCi/mL

N/A % Ct. Error

N/A uCi/mL

Final page for worklist # 830

1C^
y Signature Date Analyst ignat re Date

Data Entry Comments:

Units shownfor QC (SPK & SYD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

4',C)1i



rL,v .t

WHC-SD-WM-DP-074, REV. 0

N p-237: LA-933-141 H-1 LIQUIDS/SOLIDS STANDARD
^ Sample Volume in mL (SS) 9;2.'

STANDARD !^ Dilution Factor DF
7777Wrk LISt 77* Mount Factor ( 1/Mount Volume in mL ( Mt F )
830 Digest Dilution Factor ( DDF )

T^St CDtle ..:'I Gross Counts (Gc ) d315
NP237-01 Time counted in Minutes Tc `;

d1t,IX Backg round in cpm ( bkg)
LIQUID 'Lc, Rmax, or Rs, Sam le Rate ) as A ro riate 1434.8

Fti 1 E pCi/L in Sample = 3.1024E+01
WORKLIST830

Instrument Cod^.'
--Atp.j&{- AL10539 :.: Sample Count Rate ( Rs) Gc / Tc )- bkg

Np-237 pCilL • Rs • 1000mL/L • DF • 3 Mt F DOF /( 0.6 • SS • 2220000dpm/pCi )
(^^ J AKL WHERE: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effeciency Factor.

Ot@ ..,. Np-237 pCi/mL = Np-237 pCi/L / 7000mLIL

03/31 /95 Relative Counting Error =[ The Square Root of (Gc + bkg • Tc) / I (Gc - bkg • Tc) 1]- 1.96 • 100

Levels and Less Than Values are determined from Procedure LA-608-002.

Np-237 pCi/L = 3.10E+01

N -237 Ci/mL = 3.10E-02

Relative Countin Error = 0.9%

DETECTION
LEVEL

4.32E-05
NCi/mL

Data Entry by: Date: 04/05/95

4pproved by: Date: SQ•a 9S
Form 933141_C Rev. 1.4 Page 1 of 1

ti:^^^



r^i,t ,vrvAL

WHC-SD-WM-DP-074, REV. 0

LA-933-141 (H-1) LIQUIDS/SOLIDS BLANK

(:; , V1/OH3 L.1,.^;^^Mount Factor ( 1/Mount Volume in mL) (Mt F) ( I 21
830 !^.. Diaest Dilution Factor IDDF1 ^

in

1:^ . bBtTliql! fF .,,..:11uCi/L in Digest Solution = < 2.0597E-02 I

Count Rate (Rs) _( 6c / Tc ) - bkg

pCi/L = Rs • 1000mUL • DF • 3• Mt F• DDF I( 0.5 • ss • 2220000dpm/pCi )

: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effeciency Factor.

PCi/mL = Np-237 yCi/L / 1000mL/L

,Counting Error = [ The Square Root of (OC + bkg • Tc) / I(Oc - bkg • Tc) l)• 1.96 • 100

PM '.j.:IlDetection Levels and Less Than Values are determined from Procedure LA508-002.

11 N p-237 Ci/L = < 4.12E-01

11 N -237 Ci/mL = < 4.12E-04

LESS THAN Value was Determined from Lc.

11 Relative Countin g Error = 500.oe/a

DETECTION
LEVEL

8.63E-04
NCiImL

Data Entr y b y : Date: 04/05/95

Approved by: Date: 5 197.' -,7.r
Form 933141_C Rev. 1.4 Page 1 of 1

a^.^19



IN BOX

WHGSD-WM-DP-074, REV. 0

N^-237: LA-933-141 (H-1) LIQ
':^Sample Volume in mL

t Factor ( 1/Mount Volume in
It Dilution Factor

Counts
counted in Minutes

round in cpm
nax, or Rs,(Sample Rate) as,

in Diaest Solution = <

SAM

Count Rate (Rs) = ( Gc / Tc )- bkg

pCi/L = Rs • 1000mL1L • DF • 3- Mt F- DDF /( 0.6 • SS • 2220000dpm4jCi )

3 is an Internal Procedure Dilution Factor and 0.6 is the Counting EHeciency Factor.

pCi/mL = Np-237 pCilL / t000mL/L

Counting Error =[ The Square Root of (Gc + bkg • Tc) I((Gc - bkg • Tc) l]• 1.96 • 100

Levels and Less Than Values are determined from Procedure LA-608-002.

Np-237 CiIL = < 8.34E-01

11 N -237 Ci/mL = < 8.34E-04

LESS THAN Value was Determined from Rmax.

11 Relative Countin Error = 126.8%

DETECTION
LEVEL

8.63E-04
NCi/mL

Data Entry b: Date: 04/05/95
Approved by: Date: -15 Api -?T
Form 933141_C ev. 1.4 Page 1 of 1

^.^.nJn



r I K.AL IiAKU IIV t3VA r3CLVVV UK

WHC-SD-WM-DP-074, REV. 0

Np-237 : LA-933-141 ( H-1) LIQUIDS/SOLIDS DUPLICATE

^:' ^.Yf^k .. :..^Sample Volume in mL ISSI )0250

Counts

in Diaest Solution = < 2.9654E-02 [

Count Rate (Rs) = ( Oc I Tc )- bkg

pCUL = Rs • 11000mUL' DF' 3' Mt F' DDF I( 0.6 • SS • 2220000dpmINCi )

: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effeciency Factor.

pCi1mL = Np-237 pCi/L I 1000mUL

Counting Error =[ The Square Root of (6c + bkg' Tc) / I(Oc - bkg • Tc) l]• 1.96 • 100

Levels and Less Than Values are determined from Procedure LA-608-002.

11 N p-237 Ci/L = < 5.93E-01

N -237 Ci/mL = < 5.93E-04

LESS THAN Value was Determined from Rmax.

11 Relative Countin g Error = 288.5%

DETECTION
LEVEL

8.63E-04
NCi/mL

Data Entry by: C, Date: 04/05/95

Approved by:
^

Date: s ^{yr ^r

Form 933141_C Rev. 1.4 Page 1 of 1

c:^Jl



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-074, REV. 0

N-237 : LA-933-141 ( H-1 SPIKED SAMPLE SPIKE
^.,',^,`;Y3^(3^ Sample Volume in mL )SS) 0:350
SPIKE Dilution Factor for Sample in Spiked Vial 1DF1
MON^Wt11'k Llst Mount Factor ( 1/Mount Volume in mL ( Mt F) 2.
830 Gross Counts Gc 43277
^$ BSt: 6d£ Time Counted in Minutes rTrt an

^^:ryl8i[!x Spike Volume in mL Svol t).25U
LIQUfD Sp ike Dilution Factor SDF
a`na$ attt k@# Spike Value in Ci/L Sval 835E+01'3
S95T328 Sam p le Ci/L in Sample or Digest as a ro riate from Form #1

,
*^4:1717E.2

::^ff^LPufT1Ql^t C19tl^ ; Sample + Spike p Ci (S+SI 3.108E+01

. l^ Sample Count Rate (Rs) = (Gc I Tc ) - bkg

Sample + Spike pCi/L (S+S) = Rs' 1000m1JL' DF 3' Mt F/( 0.5' SS' 222000odpm/yCi)
Percent Spike Recovery = (( (S+S) - Sample pCVL ((SDF/Svol) / (DF/SS)) / Sval)' 100

1J119 WHERE: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

PERCENT SPIKE RECOVERY = 85.5% 11

<.^.llj:



W fSVA

WHC-SD-WM-DP-074, REV. 0

LA-933-141 ( H-1) LIQUIDS/SOLIDS SAMPLE

in

Counts

.1..._.1 3A In Digest Solution = < 3.9456E-02 1

Count Rate (Rs) e((;c I To )- bkg

pCi/L = Rs' 1000mL/L • DF • 3' Mt F' DDF / (0.6 • SS • 2220000dpn1L1Ci )

i: 3 is an Internal Procedure Dilution Factor and 0.6 is the Counting Effeciency Factor.

pCUmL = Np-237pCi/L I 1000mUL

eCounting Error - [ The Square Root of ((3c + bkg • Tc) /((f3c - bkg • Tc) I ]' 1.96 • 100

Levels and Less Than Values are determined from Procedure LA-608-002.

N -237 Ci/L = < 7.89E-01

11 N -237 CilmL = < 7.89E-04

LESS THAN Value was Determined from Rmax.

Relative Countin Error = 141.3%

DETECTION
LEVEL

8.63E-04
NCiImL

Data Entry b :
C7

,I, Date: 04/05/95

IApproved by: Date: SAo,- 9r

Form 933141_C Rev. 1.4 Page 1 of 1

tiU )a3



YLHI.C HIVNL

WHC-SD-WM-DP-074, REV. 0

LA -933-141 H-1
.^Sample Volume
E Dilution Factor

Volume in

Counts

DUPLICATE

[;; SBtttpi$ JF- .. .: 5,;11NCi/L in Digest Solution = < 2.2107e-02

Count Rate (Rs) _ ( Gc / Tc ) - bkg

yCi/L = Rs • 1000mUL • DF • 3• Mt F• DDF /( 0.6 • SS • 2220000dpm4ACi )

: : 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

yCi/mL = Np-237 yCi/L / 7000mLIL

: Counting Error = [ The Square Root of (Gc + bkg • Tc) / I(Gc - bkg • Tc) l]• 1.96 • 100

Levels and Less Than Values are determined from Procedure LA-608-002.

11 N p -237 Ci/L = < 4.42E-01

11 N -237 pCilmi- = < 4.42E-04

LESS THAN Value was Determined from Rmax.

11 Re[ative Countin Error = 500.0a/a

DETECTION
LEVEL

8.63E-04
NCiImL

Data Entry by: Date: 04/05/95

Approved by: Date: SApi qr
Form 933141_C 1 ev. 1.4 Page 1 of 1

^05-Y



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-074, REV. 0

Np-237 : LA-933-141 (H-1) SPIKED SAMPLE SPIKE
xm-^'a, .;T pG Sample Volume in mL SS) 0.250

SPIKE Dilution Factor for Sam p le in S piked Vial ( DF )
^, l7# f5t,: ..: Mount Factor 1/Mount Volume in mL) ( Mt F ) 2
830 Gross Counts (Gc ) 41308

^^ , Bst COde '.: Time Counted in Minutes (Tc) 30
NP237'-01 Back g round in c pm ( bkg) 5'.

uz:^Z^,^,.;IVlatriX Sqike Volume in mL (Svol) 0.250

Value in
or Diaest as

+

24'J' Sample Count Rate (Rs) = (Gc / Tc ) - bkg

Sample + Spike pCi/L (S+S) = Rs' 1000mUL' DF * 3' Mt F/( 0.5' SS • 2220000dpm/pCi)

Percent Spike Recovery = (( (S+S) - Sample pCUL ) * ((SDF/Svol) / (DF/SS)) / Sval) * 100

..,,..,; WHERE 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

11 PERCENT SPIKE RECOVERY = 81.6%

,.'.C).)J



worklistrpt Version 2.0 02121195 Page:
0312"514:39

LABCORE Data Entry Template for Worklist# 831

Analyst: -^A ^ L _ Instrument: NPOI Book k u 5

Method: LA-933-141 Rev/Mod N -1
WHGSD-WM DP-074, REV. 0

worklist Comment: Run as noTmal. --LLF

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FIX1ND DL UNIT

1 STD 8NP23701 NP23701 LIQUID N/A uCi/mL

I STD BNP23701 NP23701E LIQUID N/A % Ct. Error

2 BLNK-PREP 2NP23701 NP23701 LIQUID N/A uCi/mL

2 BLNK-PREP 8NP23701 NP23701E LICUID N/A % Ct. Error

94000020 SY-103 3 SAMPLE S95T000330 0 8NP23701 NP23701 LIQUID N A uCi/mL

94000020 SY-103 3 SANPLE S95T000330 0 BNP23701 NP23701E LIQUID N/A % Ct. Error

94000020 SY-103 4 DUP S95T000330 0 2NP23701 NP23701 LIQUID N/A uCi/mL

94000020 SY-103 4 DUP S95T000330 0 BNP23701 NP23701E LIQUID N/A % Ct. Error

94000020 SY-103 5 SPK S95T000330 0 BNP23701 NP23701 LIQUID N/A uCi/mL

94000020 SY-103 6 SAMPLE 595T000331 0 2NP23701 NP23701 LIQUID N/A uCi/mL

94000020 SY-103 6 SARPLE S95T000331 0 BNP23701 NP23701E LIQUID N/A % Ct. Error

94000020 SY-103 7 DUP S95T000331 0 2NP23701 NP23701 LIQUID N/A uCi/mL

94000020 SY-103 7 DUP S95T000331 0 5NP23701 NP23701E LIQUID N/A % Ct. Error

94000020 SY-103 8 SPK S95T000331 0 BNP23701 NP23701 LIQUID N/A uCi/mL

Final page for worklist # 831

QAL^ dk^k ^3/ / ^LI
^ySignature Date

^.
^ysl^Si re Date

Data Emry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S= Work[ist Slot Number,
R = Replicate Number, A = Aliquot Code.

2n)ri



WHC-SD-WM-DP-074, REV. 0

N-237 : LA-933-141 H-1 LIQUIDS/SOLIDS STANDARD

Sam le Volume in mL (SS) .:'0.250
STANDARD Dilution Factor ( DF ) 1

Mount Factor 1/Mount Volume in mL) ( Mt F) 2
831 Digest Dilution Factor ( DDF ) 1

Gross Counts (Gc) 46070
NP237-01 Time counted in Minutes Tc 30

_^..<:^ Back roundinc m (bk 5
LIQUID '. Lc, Rmax, or Rs, Sam le Rate ) as A ro riate 1530.67

M pCi/L in Sample = 3.3095E+01
t1RKLIST 831

Li0539 " Sample Count Rate (Rs) Gc / To )- bkg

Np-237 yCi/L = Rs • 1000mtR • DF • 3 * Mt F • DDF / (0.5 * 55 2220000dpm/pCi )

KL ERE: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

Np-237 pCi/mL = Np-237 pCi/L / 1000mL/L

4/03195 . ' . .<: Relative Counting Error = [The Square Root of (Gc + bkg • Tc) ! i(Gc - bkg • Tc) i]• 1.96 • 100^

t } ^iJi^t .

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

N -237 Ci/L = 3.31E+01

Np-237 Ci/mL = 3.31E-02

11 Relative Countin g Error = 0.9%

DETECTION
LEVEL

4.32E-05

NCiImL

Data Ent ry b: Date: 04/OS/95

pproved by:^ Date: I,1-

Form933141_C Rev. 1.4 Page 1 of 1

,a.^. 0J7



AGH

WHC-SD-WM-DP-074, REV. 0

N-237 : LA-933-141 H-1 LIQUIDS/SOLIDS BLANK

FRIMEMMEMISample Volume in mL (SS) p3250'
8tuM1NK D(lution Factor (DF) 1

Mount Factor (1/Mount Volume in mL ( Mt F ) 2

31 Digest Dilution Factor (DDF ) 20

Gross Counts (Gc ) 175
MpU7-01 Time counted in Minutes Tc 30

Back round in c m ( bkg) 6
QUID Lc , Rmax , or Rs Sam le Rate ) as A ro riate 1.82

a a, uCi/L in Distest Solution = < 3.9456E-02

Count Rate (Rs) = ( Gc / Tc )- bkg

pCi/L = Rs' 1000mUL' DF' 3' Mt F' DDF 0.6' S5' 222000odpm/pCi )

: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

pCi/mL = Np-237 pCi/L / 7000mL/L

eCounting Error =( The Square Root of (Gc + bkg' Tc) / I(Gc - bkg' Tc) l]' 1.96' 100

Levels and Less Than Values are determined from Procedure LA-508-002.

Np-237 Ci/L = < 7.89E-01

N -237 Ci/mL = < 7.89E-04

LESS THAN Value was Determined from Rmax.

11 Relative Counting Error = 141.3%

DETECTION
LEVEL

8.63E-04
NCi/mL

Data Entry by: Date: 04/05/95

Approved by Date: 5 Arir q,f-
Form 933141_C Rev. 1.4 Page 1 of 1

M 0,5f`f



FitLUW UI2 A

WHC-SD-WM-DP-074, REV. 0

Np-237 : LA-933-141
Sample Volume in mL (SS) 0.250

AMPLE Dilution Factor (DF) 1!
Mount Factor ( 1/Mount Volume in mL ( Mt F ) 2

183T Diaest Dilution Factor /DDFI an

in

Counl Rate (Rs) = ( Oc / To ) - bkg

pCi/L = Rs' 1000mUL • DF' 3' Mt F' DDF /( 0.5 • SS • 2220000dpm/pCi

: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

PCUmL = Np-237 pCl/L / 1000mLR.

eCounling Error =[ The Square Root of (Gc + bkg - Tc) / I(Gc - bkg • Tc) l]• 1.96 • 100

Levels and Less Than Values are determined from Procedure LA308-002.

11 N p-237 CiIL = < 7.59E-01

11 N p-237 Ci/mL = < 7.59E-04

LESS THAN Value was Determined from Rmax.

Relative Countin g Error = 153.2e/a

DETECTION

LEVEL

8.63E-04
NCi1mL

Data Entry by Date04/05/95

Approved by; Date: $ Is,,, -?,/-
Form 933141_C Rev. 1.4 Page 1 of 1
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WHC-SD-WM-DP-074, REV. 0

Np-237: LA-933-141 H-1 LIQUIDS/SOLIDS DUPLICATE

Sample Volume in mL (SS) 0i250
DUPLIGATE Dilution Factor DF 1

Mount Factor (1/Mount Volume in mL ( Mt F ) 2
9t ; Digest Dilution Factor DDF 20

Gross Counts Gc l55
NP237-01Time counted in Minutes (Tc ) 30

I&N&W111111111981WWWW'9 121ackaround in com (bkal . :^ 5

W . .. Ci/L in Digest Solution = < 2.4372E-02 II

Count Rate (Rs) =( Gc ! Tc )- bkg

pCi/L = Rs' 1000mLlL ` DF' 3' Mt F' DDF /( 0.6' SS • 2220000dpm/pCi )

: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

pCUmL = Np-237 pCi/L / 1000mUL

: Counting Error = I The Square Root of (Oc + bkg' Tc) / I(Gc - bkg' Tc) I]• 1.96' 100

Levels and Less Than Values are determined from Procedure LA508-002.

11 N p-237 Ci/L = < 4.87E-01 11

Np-237 pC11mL = < 4.87E-04

LESS THAN Value was Determined from Rmax.

Relative Countin Error = 500.0%

DETECTION
LEVEL

8.63E-04
pCi/mL

Data Entry by: Date: 04/05/95

iApproved by'_ . „ss Datei ^ Ave 9S
Form 933141_C Rev. 1.4 Page 1 of 1

Ltfv..



FRAVELER

WHC-SD-WM-DP-074, REV. 0

Np-237 : LA-933-141 (H-1) SPIKED SAMPLE II SPIKE
de Volume in mL
on Factor for Sample in Spiked

it Factor (1lMount Volume in m
s Counts

Counted in Minutes
ground in cpm

! Volume in mL

! Dilution Factor

R^^^,aPi(i6 pike Value in pCi/L (Sval)l 3.635E+01I
S96T33D Sample pCilL in Sample or Digest as appropriate from Form #1 <3.7949E2 11

Sample + Spike pCi/L IS+S11 2.977E+01 II

Count Rate (Rs) = (Gc / Tc ) - bkg

+ Spike pCi/L (S+S) = Rs' 1000mL/L' DF' 3' Mt F/( 0.5' SS' 2220000dpm/NCi)

Spike Recovery = (( (S+S) - Sample pCi/L )' ((SDF/Svol) I (DFISS)) / Sval)' 100

: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

PERCENT SPIKE RECOVERY = 81.9%

Data E ntry D ate: 04/05/95
Approved by: Date: $ r qS'
Fo_r_m_9W1d _ ev. i. ^nr_^ age 1 of 1



WHC-SD-WM-DP-074, REV. 0

LA-933-141 (H-1) LIQUIDS/SOLIDS SAMPLE

Mount Factor 1/Mount Volume in mL ( Mt F ) 2
1- t Digest Dilution Factor DDF • 20

Gross Counts Gc 166
IwlP237-0"F Time counted in Minutes Tc 30

Back round in c m bk
WGtUJD JLc Rmax , or Rs Sam le Rate ) as A ro riate 1.51

KKM _ ^PCI/L in Digest Solution s < 3.2671E-02

Count Rate (Rs) _ ( Gc / Tc ) - bkg

uCi/L = Rs • 1000mLIL - DF • 3- Mt F• DDF 0.6 • SS' 2220000dpm1PCi )

3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

pCi/mL = Np-237 pCi/L / 1000mUL

> Counting Error = [The Square Root of (Gc + bkg' Tc) / I(Gc - bkg' Tc) l]• 1.96 • 100

Levels and Less Than Values are determined from Procedure LA-508-002.

N -237 CiIL = < 6.53E-01

11 N -237 CilmL = < 6.53E-04

LESS THAN Value was Determined from Rmax.

Relative Countin Error = 217.8a/a

DETECTION
LEVEL

8.63E-04
NCi/mL

Data Entry by : Date: ^1 04/05/95

roved b ^. Date^. j r^y„- 9r
Form 933141_C Rev. 1.4 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-074, REV. 0

LIQUIDS/SOLIDS DUPLICATE

in

Counts

in

Mpjq1jKMjpCi1L in Digest Solution = 4.3964E-02 II

Count Rate (Rs) =(Sc / Tc )- bkg

pCf/L = Rs • 1000mL/L - DF • 3• Mt F- DDF /( 0.5 • SS' 2220000dpm/pCi )

: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

pCi/mL = Np-237 pCi/L / 1000mL/L

Counting Error =[ The Square Root of (Gc + bkg • Tc) / I(Gc - bkg • Tc) l)• 1.96 • 100

Levels and Less Than Values are determined from Procedure LA508-002.

11 N p-237 CiIL = 8.79E-01

11 Np-237 CilmL = 8.79E-04

Relative Countin Error = 61.0e/a

DETECTION
LEVEL

8.63E-04
NCi/mL

Data Entry by: 3 ^,,,, Date: 04/05/95

Approved by: Date: !rL Ax Or
Form 933141_C Rev. 1.4 Page 1 of 1



WHC-SD-WM-DP-074, REV. 0

N-237 : LA-933-141 H-1 SPIKED SAMPLE SPIKE

D.250'Sample Volume in mL (

SS)SPIKE Dilution FactorforSam le in S piked Vial DF 9

,.,. Mount Factor 11/Mount Volume in mL) (Mt F) 2

Counted in Minutes

ground in cpm

Volume in mL

in
as

+

Count Rate (Rs) = (Gc / Tc ) - bkg

+ Spike uCi/L (S+S) = Rs' 1000mUL' DF' 3' Mt F I( 0.5' SS' 2220000dpm/NCi)

Spike Recovery = (( (S+S) - Sample pCi/L ) * ((SDF/Svol) / (DF/SS)) / Sval) * 100

3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

11 PERCENT SPIKE RECOVERY = 87.6%

F:064



WHC-SD-WM-DP-074, REV.O

AMERICIUM/CURIUM ANALYSES

,^Z065
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^1 A\
LABCORE Data Entry Template for Worklist# 180

Analyst: 14^ / Instrument: AM01 Method: LA-953-103

Worklist Comment: Use 0. 5 mL Sample Size WHC-go-W,A-pP-074, REV. 0

Seg Type Sampte# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @AM24102 AM24101 SOLID N/A uCi/g

1 BLNK-PREP @AM24102 AM24101E SOLID N/A % Ct.

1 BLNK-PREP @AM24102 AM24301T SOLID N/A % Rec

1 BLNK-PREP @AM24102 CM24301 SOLID N/A uCi/g

1 BLNK-PREP @AM24102 CM24301E SOLID N/A % Ct.

2 STD gy3 @AM24102 AM24101 SOLID N/A uCi/g

2 STD @AM24102 AM24301T SOLID N/A Rec

2 STD @AM24102 AM24101E SOLID N/A Ct.

3 SAMPLE S94T000005 0 @AM24102 AM24101 SOLID N/A uCi/g

3 SAMPLE S94T000005 0 @AM24102 AM24101T SOLID N/A Rec

3 SAMPLE S94T000005 0 @AM24102 AM24101E SOLID N/A Ct.

3 SAMPLE S94T000005 0 @AM24102 CM24301 SOLID N/A uCi/g

3 SAMPLE S94T000005 0 @AM24102 CM24301E SOLID N/A Ct.

4 DUP S94T000005 0 @AM24102 AM24101 SOLID N/A uCi/g

4 DUP S94T000005 0 @AM24102 AM24301T SOLID N/A °s Rec

4 DUP S94T000005 0 @AM24102 AM24101E SOLID N/A $ Ct.

4 DUP S94T000005 0 @AM24102 CM24301 SOLID N/A uCi/g

4 DUP S94T000005 0 @AM24102 CM24301E SOLID N/A I Ct.

Data Entrv Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: I



LABCORE Data Entry Template for Worklist# 180

Analyst: ^-^ L Instrument: AMO1 Method: LA-953-103

Worklist Comment: Use 0.5 mL Sample Size WHC-SD-WM-DP-074, REV. 0

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

Final page for worklist # 180

PI^A ,n/)
Analyst SigiYature

-I^--^-^y
Date

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 2

^,0 637



WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID I BLANK

Cm-243l244 NCUg = CM • SPKA • SPKV • DF • (1000mUL) / (C243 * SS * Dg/L • (2220000dpm/NCi))
Am-241 NCUg = C241 • SPKA • SPKV • DF • (1000mUL) / (C243 • SS • Dg/L' (2220000dpm/NCi))

Tracer ".6 Recovery = ((ATOT/ MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA' SPKV)) • 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 • 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243))' 1.96 • 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 CU < 2.48E-02 Detection
Cm 2431244 CU = < 2.48E-02 Level In
Relative countin g error (Am-241 )

=
25.9% CU

Relative countin g error (Cm-2431244 ) = 80.1%
m-243 Tracer Recovery = 75.1"/e 2.48E-02

Form 953103WB Rev. 1.0 Page 1 of 1

Z()K)s



WHC-SD-WM-DP-074, REV. 0

Am-241 :

3/244 NCi/L = CM' SPKA' SPKV • DF • DDF • (1000mUL) / (C243 • SS • (2220000dpm/NCi))
1 uCUL = C241 • SPKA • SPKV • DF' DDF • (1000mUL) / (C243 • SS' (222000odpm/NCi))
% Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100
e Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243))' 1.96 • 100
e Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 * 100

m 241 CI/mL - 2.58E-02 Detection
Cm 243/244 CI/mL < 2.74E-03 Level In
Relative countin error Am-241 = 6.5% CI/mL
Relative countln error Cm-243/244 = 113.23'e
m-243 Tracer Recovery 76.0% 2.74E-03

Form 953103WB Rev. 1.0 Page 1 of I



UrvcU IN evA

WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID I SAMPLE

cm-243244 NCUg = CM • SPKA' SPKV • DF •(1000mUL) /(C243 • SS' Dg/L' (2220000dpm/pCi))
m-241 pCUg = C241 • SPKA • SPKV • DF • (100omUL) / (C243 • SS • Dg/L • (2220000dpm/pCi))

racer % Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV))' 100

Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 • 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1lC243)) • 1.96 • 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 pCI/g < 2.87E-02 Detection
Cm 2431244 CU = < 2.87E-02 Level In
Relative counting error (Am-241 ) 23.0% CI/
Relative countin error Cm-243/244 ^ 65.4%
m-243 Tracer Recovery 64.9% 2.87E-02

Form 953103WB Rev. 1.0 Page 1 of 1

F.:0(0
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WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID I DUPLICATE

Cm-243/244 NCUg = CM • SPKA `SPKV' DF • (1000mUL) / (C243 • SS • DgIL • (2220000dpm/NCi))
-241 uCUg = C241 • SPKA • SPKV • DF • (1000mUL) / (C243 • SS • Dg/L • (2220000dpm/NCi))

racer % Recovery = ((ATOT / MIN CT'd - BKG) • 2 ' (C243 / (C241 + C243)) / (SPKA • SPKV))' 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 • 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 • 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 pCilg = < 2.81E-02 Detection
Cm 243/244 CU < 2.81E-02 Level in
Relative counting error Am-241

=
26.9% CI/

Relative counting error Cm-2431244 = 87.7% L
m-243 Tracer Recovery 66.1% 2.81E-02

Form 953103WB Rev. 1.0 Page 1 of 1
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

'^•/^ ^'75^

A N A L Y S I S

DATA REDUCTION REPORT WHC-SD-WM-DP-074, REV. 0
SAMPLE

STD
File ID: 2a2683.CNF

Counted on: 12/ 2/94 @14: 8
Detector: AEA2
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1371.7 1371.7 306.386 306.386 22.000 18.774 11.000 5.903
2 2217.9 2217.9 260.020 259.925 22.000 17.433 11.000 5.245

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.373 5.480 5.504 -. 0240.09 70.56 1.1 404.4 0.182E-03

Pu238 5.499 5.504 -.005 528.0 0.238E-03
2 Am243 0.599 5.276 5.291 - .0150.08 113.35 0.9 616.9 0.278E-03

Pu240 5.144 5.291 -.147 610.7 0.275E-03

Totals:
----- ---------
0.971 <--valid peaks only--> 183.90

DETECTOR CALIBRATION
Energy(MEV) e 4.095 + ( 0.0046)*Channel

Energy range ( MeV): 4.095 TO 6.450
Efficiency =. 0.1856 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 90889.0 100.000
Smoothed 90888.9 100.000
Composite fit 88282.4 97.132
Residuals 2606.6 2.868

Analyzed by:
EMB

SI(NA7URE ABOVE REPRESENTS CHFIMICAL TECH[IOIAGIST/CH12IIST THAT
CONIPI.ETED/VFRIFIED THE CALIBRATION/ANALYSIS ON PAGFS Zi-7,2 Ta

^:0i2



Spectrum 2a2683.CNF
1 Legend: Raw =.... Modeled Peaks - 1,2,.., etc

WHC-SD-WM-DP-074, REV.0

z.
..2.

2.
..........2
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Display Max.: 17275.6
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 0. 3.
31 1. 2.
41 3. 2.
51 1. 5.
61 7. 1.
71 2. 3.
81 2. 2.
91 4. 4.

101 4. 4.
111 10. 8.
121 B. 6.
131 13. 12.
141 12. 13.
151 15. 20.
161 16. 18.
171 15. 26.
181 22. 30.
191 45. 42.
201 42. 63.
211 77. 82.
221 139. 162.
231 271. 308.
241 553. 655.
251 1472. 1613.
261 2265. 2282.
271 652. 569.
281 235. 205.
291 434. 524.
301 1205. 1265.
311 1139. 1049.
321 199. 152.
331 13. 5.
341 1. 0.
351 3. 3.
361 0. 0.
371 1. 1.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 1. 0.
431 0. 0.
441 0. 1.
451 0. 0.
461 0. 1.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 2.
4. 5.
6. 3.
1. 1.
3. 7.
2. 2.
4. 1.
6. 2.
6. 3.
4. 7.
8. 5.

10. 14.
10. 20.
13. 13.
16. 18.
21. 23.
30. 28.
30. 41.
48. 54.
96. 91.

166. 176.
311. 339.
688. 741.

1768. 1939.
2072. 1946.
506. 399.
249. 246.
584. 661.

1394. 1364.
905. 777.
130. 101.

4. 3.
0. 1.
1. 2.
2. 2.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
2. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.

2a2683.CNF
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 5.
3. 1. 5. 0. 2. 3.
0. 2. 3. 2. 3. 1.
2. 3. 6. 4. 1. 3.
5. 1. 3. 1. 1. 2.
2. 2. 2. 2. 4. 3.
1. 3. 6. 3. 1. 3.
1. 4. 4. 3. 5. 2.
4. 4. 3. 1. 8. 8.
8. 8. 5. 7. 11. 6.

10. 7. 8. 9. 7. 11.
10. 6. 11. 8. 9. 7.
15. 11. 7. 14. 16. 16.
15. 14. 14. 14. 13. 12.
20. 25. 20. 12. 20. 22.
19. 13. 27. 19. 15. 20.
28. 26. 28. 24. 32. 29.
28. 24. 37. 30. 38. 49.
44. 47. 36. 39. 46. 43.
50. 68. 66. 65. 65. 75.

123. 102. 98. 105. 132. 162.
172. 198. 213. 228. 242. 253.
342. 377. 392. 442. 474. 548.
854. 889. 968. 1138. 1225. 1

2058. 2158. 2272. 2327. 2323. 365
1743. 1684. 1411. 1257. 1027.

.

359. 293. 276. 236. 232. 233.
267. 286. 308. 354. 398. 438.
774. Va. 870. 925. 1069. 1105.

1449. 1470. 1380. 1356. 1364. 1228.
713. 484. 354. 303. 239.
60. 63. 38. 23. 16. 11.
0. 0. 0. 0. 0. 2.
0. 0. 2. 1. 0. 1.

0. 2. 3. 1. 0.

C:P)
1. 1. 2. 1. 0.
2. 1. 0. 0. 1.

0. 0. 1. 0. 0. 1.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 1. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 1.
0. 0. 1. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 2. 1. 0. 1. 0.
0. 1. 3. 0. 0. 2.
0. 1. 1. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0

q:4
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WHC'-SMM-DP-074, REV 0

BLANK
File ID: 3a3412.CNF

Counted on: 12/ 2/94 @14: 9
Detector: AEA3
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 46.9 46.9 303.766 303.766 16.000 8.130 8.000 2.958
2 5487.8 5487.8 256.335 256.335 14.000 6.627 7.000 4.986
3 154.8 154.8 231.889 230.096 14.000 4.451 7.000 2.509

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.011 5.480 5.471 0.0090.04 1.78 6.7 13.0 0.584E-05

Pu238 5.499 5.471 0.028 16.9 0.763E-05
2 Am243 0.934 5.276 5.253 0.0230.03 151.55 0.7 1050.6 0.473E-03
3 Pu239 0.025 5.143 5.132 0.0110.02 4.09 7.1 28.1 0.126E-04

Pu240
-

5.144 5.132 0.012
---------

28.1 0.126E-04

Tota ls:
----
0.970 <--valid peaks only--> 157.41

DETECTOR CALIBRATION
Energy(MEV) - 4.074 + (0.0046)*Channel
Energy range (MeV): 4.074 TO 6.429

Efficiency = 0.1457 CPM/DPM

TOTAL COUNT DATA:

Item Total
77858.0
77858.0
75558.3
2299.7

% Recovery
100.000
100.000
97.046
2.954

Raw spectrum
Smoothed
Composite fit
Residuals

Analyzed by:

2075



Spectrum 3a3412.CNF
1 Legend: Raw .... Modeled Peaks - 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

3
.3.
3.2
.............2

Display Max.: 30922.7

................................................................ ..2

..... ........................................................^2^
.2......

1
1
1
1
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Raw Data Duaip for
1 0. 0.

11 0. 0.
21 0. 1.
31 0. 0.
41 1. 1.
51 0. 0.
61 0. 2.
71 1. 1.
81 1. 0.
91 0. 1.

101 0. 0.
111 1. 0.
121 0. 0.
131 1. 1.
141 5. 1.
151 2. 5.
161 1. 3.
171 1. 0.
181 0. 0.
191 3. 1.
201 3. 1.
211 6. 9.
221 60. 54.
231 215. 215.
241 364. 473.
251 3337. 3983.
261 2517. 1823.
271 307. 254.
281 3. 3.
291 10. 7.
301 49. 45.
311 13. 10.
321 0. 1.
331 0. 0.
341 0. 0.
351 2.
361 2. (61
371 0. ^
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 0. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
2. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
1. 0.
0. 1.
1. 0.
0. 0.
0. 2.
0. 3.
2. 1.
6. 6.
2. 1.
2. 0.
0. 3.
1. 0.
2. 3.
6. 7.

87. 97.
223. 178.
585. 806.

4907. 5596.
1210. 870.
204. 139.

0. 1.
13.

8 44.
1 . 3.
0. 0.
0. 0.
0. 0.
2. 6.
2. 3.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

3a3412.CNF
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
1. 0.
0. 0.
0. 1.
0. 1.
0. 1.
1. 0.
0. 0.
0. 1.
0. 0.
4.. 7.
7. 4.
3. 1.
0. 0.
1. 1.
1. 3.
1. 5.

19. 22.
118. 150.
183. 186.
934.

5953. 256
712. 575.
78. 59.
0. 4.

19. 23.
52. 45.
5. 3.
0. 0.
0. 0.
0. 0.
0. 1.
2. 1.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 1. 1.
0. 0. 0. 2.
0. 0. 0. 1.
0. 1. 1. 1.
0. 2. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 1. 0. 1.
0. 1. 0. 1.
4. 1. 2. 2.
1. 4. 2. 1.
0. 0. 2. 3.
4. 8. 3. 7.
4. 5. 1. 1.
2. 1. 1. 1.
0. 1. 1. - 1.
0. 0. 1. 0.
0. 5. 3. 2.
1. 2. 3. 9.

45. 35. 31. 49.
183. 187. 200. 218.
164. 214. 224. 277.

1472. 1850. 2228. 2680.
6211. 5627. 4579. 3430.
535. 496. 485. 417.
34. 10. 17. 4.
2. 2. 5. 4.

25. 27. 46. 38.
35. 33. 28. 16.
3. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 2. 0. 1.
1. 3. 1. 4.
1. 6. 3. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0

20:7



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT yyHC-SD-WM-DP-074, REV. 0
SAMPLE

S94T000005
File ID: 4a4887.CNF

Counted on: 12/ 2/94 @14:10
Detector: AEA4
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 58.8 58.8 305.432 305.432 12.000 5.715 6.000 3.751
2 2996.2 2996.2 259.850 259.850 12.000 4.492 6.000 3.678
3 202.9 202.9 234.534 234.170 14.000 6.080 7.000 4.019

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu238 0.020 5.499 5.509 -.0100.03 1.59 7.1 27.4 0.123E-04

Am241 5.480 5.509 -.029 21.0 0.944E-05
2 Am243 0.873 5.276 5.294 -.0180.02 69.91 1.1 874.0 0.394E-03
3 Pu239 0.070 5.143 5.174 -.0310.03 5.60 5.0 69.3 0.312E-04

Pu240 5.144 5.174 -.030
----- --------

69.3 0.312E-04

Totals:
-

0.963 <--valid peaks only--> 77.11

DETECTOR CALIBRATION
Energy(MEV) - 4.073 + (0.0047)*Channel

Energy range (MeV): 4.073 TO 6.480
Efficiency = 0.0808 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 38448.0 100.000
Smoothed 38447.9 100.000
Composite fit 37017.7 96.280
Residuals 1430.3 3.720

Analyzed by:
EMB



Spectrum 4a4887.CNF
1 Legend: Raw =.... Modeled Peaks - 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

Display Max.: 19862.2

3
3
.3.

3..2.
..........................2
........... ........................................................2
............2...

1
1
1
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 0. 0.
31 2. 0.
41 0. 0.
51 0. 0.
61 0. 0.
71 0. 0.
81 0. 0.
91 1. 0.

101 0. 2.
111 1. 0.
121 0. 0.
131 1. 0.
141 1. 0.
151 2. 0.
161 1. 1.
171 2. 0.
181 1. 4.
191 2. 1.
201 4. 8.
211 9. 5.
221 39. 32.
231 196. 209.
241 118. 107.
251 698. 756.
261 3241. 2705.
271 160. 140.
281 6. 2.
291 7. 2.
301 39. 50.
311 12. 15.
321 0. 0.
331 0. 1.
341 1. 0.
351 2. 0.
361 3. 4.
371 2. 2.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 0. 0.
441 0. 1.
451 0. 0.
461 0. 0.
471 0. 0.
481 1. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 0.
1. 0.
0. 0.
1. 0.
0. 0.
0. 0.
1. 1.
1. 0.
1. 3.
1. 2.
0. 0.
1. 1.
3. 3.
0. 4.
9. 5.
5. 10.

50. 48.
251. 253.
133. 120.

1011. 1201.
1898. 1237.
122. 99.

2. 2.
6. 11.

69. 54.
12. 8.
1. 0.
0. 0.
1. 0.
0. 2.
4. 3.
3. 5.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 2.
0. 0.

4a4887.CNF
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.
1. 0.
0. 0.
2. 0.
1. 1.
1. 0.
0. 1.
0. 0.
3. 0.
0. 4.
2. 2.
0. 1.
0. 1.
4. 0.
3. 2.
5. 6.

15. 18.
56. 70.

225. 230.
166. 232.

1455. 2041.
747. 426.
82. 72.
3. 2.

TI

20.

0.
0. 0.
0. 0.
0. 1.
0. 0.

0. 0. 0. 0.
0. 1. 1. 1.
0. 0. 0. 0.
1. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 1. 1. 1.
0. 0. 0. 0.
0. 1. 0. 0.
1. 2. 1. 0.
0. 0. 0. 0.
1. 0. 2. 0.
0. 1. 0. 1.
1. 0. 2. 3.
2. 2. 1. 2.
0. 2. 3. 2.
0. 1. 0. 2.
2. 1. 4. 0.
2. 3. 3. 0.
6. 4. 1. 3.
7. 6. 10. 6.

12. 10. 17. 34.
82. 95. 127. 154.

202. 156. 120. 122.
322. 348. 497. 08.

2516. 3098. 3535. 65
281. 213. 214. 161.
45. 35. 19. 7.
.2. 6. 2. 6.
17. 22. 18. 38.
58. 44. 42. 24.
1. 2. 4. 1.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 1. 0.
3. 4. 2. 5.
8. 4. 4. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0
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Westinghouse Hanford Co.

G E N E R A L A L P B A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT WHGSD-WM-DP-074, REV. 0
SAMPLE

S94T000005-D
File ID: 5a5815.CNF

Counted on: 12/ 2/94 @14:11
Detector: AEAS
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak
ID
1
2
3?

Peak height
Initial Final

47.3 47.3
2591.5 2591.5

7.5 7.5

Peak center
Initial Final

303.579 303.579
258.157 258.147
164.260 164.003

PEAK RESULTS
Peak Error Limit: 25%

FWHM
Initial Final
20.000 22.687
24.000 19.930
66.000 1.000

Tau
Initial Final
10.000 1.134
12.000 7.232
33.000 0.100

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.059 5.480 5.495 -.0150.11 8.20 3.1 72.7 0.328E-04

Pu238 5.499 5.495 0.004 95.0 0.428E-04
2 Am243 0.929 5.276 5.282 -.0060.09 129.82 0.8 1093.7 0.493E-03

Pu240 5.144 5.282 -.138 1082.7 0.48BE-03
3 ???? 4.839 0.60

-----------
19.2

Totals:
---

0.988 <--valid peaks only--> 138.02

DETECTOR CALIBRATION
Energy(MEV) = 4.068 + (0.0047)*Channel

Energy range (MeV): 4.068 TO 6.475
Efficiency - 0.1199 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 67061.0 100.000
Smoothed 67061.0 100.000
Composite fit 66539.9 99.223
Residuals 521.1 0.777

Analyzed by:
EMB

2C?s1.



Spectrum 5a5815.CNF
1 Legend: Raw =.... Modeled Peaks - 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

Display Max.: 19460.7

3
3
3
3
3
3
3
3
3
3
1
1
1
1
1
2
12.
1...2.
1 .......... 2
1 .......................... 2
1 ........................................................2..
1 ................................. ................................2.
1 ............................2
1......2.
1
1
1
1
1
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 2. 2.
31 2. 2.
41 4. 3.
51 2. 2.
61 0. 2.
71 4. 2.
81 6. 3.
91 5. 7.

101 3. 3.
111 4. 7.
121 3. 7.
131 5. 7.
141 7. 6.
151 8. 12.
161 16. 13.
171 23. 12.
181 11. 19.
191 21. 15.
201 36. 31.
211 67. 65.
221 142. 142.
231 284. 275.
241 688. 736.
251 2086. 2287.
261 2507. 2299.
271 630. 521.
281 66. 59.
291 24. 27.
301 51. 49.
311 33. 31.
321 8. 9.
331 0. 0.
341 1. 1.
351 0. 2.
361 2. 1.
371 5. 4.
381 2. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 0. 0.
441 0. 0.
451 0. 0.
461 1. 0.
471 0. 0.
481 0. 0.
491 2. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
3. 1.
3. 1.
2. 3.
5. 2.
2. 3.
4. 4.
3. 2.
6. 5.
4. 7.
4. 4.
7. 7.
5. 6.
6. 8.

12. 11.
20. 9.
11. 15.
19. 15.
24. 22.
43. 51.
64. 70.

155. 169.
370. 355.
881. 1026.

2341. 2489.
2096. 1940.
430. 351.
39. 29.
22. 33.
49. 41.
26. 16.
2. 2.
1. 1.
0. 2.
1. 3.
2. 4.
4. 3.
1. 1.
0. 0.
1. 0.
0. 0.
0. 1.
1. 0.
0. 1.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.

5a5815.CNF
0. 0. 0. 0. 0. 0.
0. 0. 3. 2. 3. 1.
2. 2. 4. 2. 7. 7.
1. 1. 1. 6. 2. 4.
2. 4. 2. 1. 2. 3.
1. 4. 3. 1. 4. 6.
4. 3. 3. 4. 2. 3.
2. 4. 1. 4. 1. 5.
3. 2. 2. 0. 3. 4.
1. 1. 2. 3. 5. 4.
7. 1. 5. 4. 5. 3.
3. 7. 2. 8. 2. 11.
5. 11. 6. 5. 7. 5.
9. 5. 10. 9. 7. 10.
9: 6. 8. 7. 7. 9.

15. 13. 9. 14. 6. 13.
16. 19. 9. 11. 13. 9.
16. 13. 10. 15. 25. 11.
11. 27. 13. 20. 16. 24.
18. 23. 26. 27. 27. 26.
49. 34. 43. 48. 52. 56.
76. 85. 92. 94. 109. 126.

177. 195. 215. 224. 230. 287.
395. 444. 465. 473. 572. 661.

1112. J.13, 1334. 1534. 1704. 1838.
2701. Q_745.j 2709. 2716. 2653. 2665.
1750. 1517. 1335. 1153. 974. 786.
266. 197. 178. 127. 125. 81.
41. 27. 19. 20. 21. 18.
ag; 34. 39. 54. 42. 37.
54. 46. 39. 37. 37. 36.

19. 7. 13. 7. 8.
1. 1. 2. 0. 0. 0.
3. 0. 1. 1. 1. 2.
3. 1. 1. 1. 4. 1.

1. 3. 3. 2. 1.^
2. 4. 4. 3. 3.
0. 2. 1. 1. 2.

0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 1. 0. 1.
0. 0. 0. 0. 1. 0.
0. 0. 0. 0. 0. 1.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 1. 0. 0.
1. 1. 0. 2. 0. 1.
0. 1. 1. 1. 0. 1.
0. 1. 0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0

l,OS3



LABCORE Data Entry Template for Worklist# 201
0

Analyst: Instrument: AMO 1 ^^l"- / Method: LA-953-103 4-1 L4W

Worklist Comment: Use 0. 1 - 10 - 0.1 sample size. -LLF
H^4

WHC-SD-WM-DP-074, REV. 0
9S

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @AM24102 AM24101 SOLID N/A uci/g

1 BLNK-PREP @AM24102 AM24101E SOLID N/A Ct.

1 BLNK-PREP @AM24102 AM24301T SOLID N/A % Rec

1 BLNK-PREP @AM24102 CM24301 SOLID N/A uCi/g

1 BLNK-PREP @AM24102 CM24301E SOLID N/A $ Ct.

2 STD $36y3 @AM24102 AM24101 SOLID N/A uCi/g

2 STD @AM24102 AM24301T SOLID N/A Rec

2 STD @AM24102 AM24101E SOLID N/A $ Ct.

3 SAMPLE S94T000067 0 @AM24102 AM24101 SOLID N/A uCi/g

3 SAMPLE S94T000067 0 @AM24102 AM24101T SOLID N/A % Rec

3 SAMPLE S94T000067 0 @AM24102 AM24101E SOLID N/A % Ct.

3 SAMPLE S94T000067 0 @AM24102 CM24301 SOLID N/A uCi/g

3 SAMPLE S94T000067 0 @AM24102 CM24301E SOLID N/A °s Ct.

4 DUP S94T000067 0 @AM24102 AM24101 SOLID N/A uCi/g

4 DUP S94T000067 0 @AM24102 AM24301T SOLID N/A °s Rec

4 DUP S94T000067 0 @AM24102 AM24101E SOLID N/A o Ct.

4 DUP S94T000067 0 @AM24102 CM24301 SOLID N/A uCi/g

4 DUP S94T000067 0 @AM24102 CM24301E SOLID N/A °s Ct.

Data Entry Comments: 1 rr

l^,u `I

I

n ^ In . r^, ,.Io ^Fr A-, . .. .l' ^.^.

Units shown for QC (SPK) may not refect the actual units. Page: 1

^'0,54



LABCORE Data Entry Template for Worklist# 201

Analyst: Instrument: AMOI ^^-2^1-/ Method: LA-953-103 A-i ^
^/ 1q 4/"

Worklist Comment: Use 0.1 - 10 - 0.1 sample size. -LLF WHC-SD-WM-DP-074 , REV 0

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

Final page for worklist # 201

Analyst Sig ture Da e

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 2

aw^^J



VK

WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID

m 243/244 uCUg = CM' SPKA * SPKV * DF •(1000mUL) /(C243' SS' DgIL' (2220000dpm/NCi))
m-241 NCUg = C241 `SPKA • SPKV • DF `(1000mUL) /(C243' SS' Dg/L' (2220000dpm/NCi))

R
racer % Recovery = ((ATOT / MIN CTd - BKG) • 2 ' (C243 / (C241 + C243)) / (SPKA • SPKV)) ` 100

Relative Counting Error (Am-241) = Square Root of ((1 / C241) +( 1/C243))' 1.96 ' 100
Relative Counting Error (Cm-2431244) = Square Root of ((1 / CM) +(1/C243))' 1.96 ` 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 pCilg < 1.43E+01 Detection
Cm 243/244 Cg < 1.43E+01 Levelin
Relative counting error Am-241 41.0% CU
Relative counting error Cm-243/244 138.6%
m-243 Tracer Recove 80.2% 1.43E+01

Form 953103WB Rev. 1.0 Page 1 of 1

,t^n's6



WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) LIQUID

3/244 NCUL = CM • SPKA' SPKV • DF • DDF • (1000mUL) / (C243 • SS • (2220000dpm/uCi))
1 NCUL = C241 • SPKA • SPKV • DF • DDF • (1000mUL) / (C243 • SS • (2220000dpm/uCi))
^.G Recovery = ((ATOT / MIN CT'd - BKG) • 2' (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100
e Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 * 100
e Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 * 100

m 241 CI/mL = 2.52E-02 Detection
Cm 243/244 CI/mL ^ < 2.71E-03 Level In
Relative countln error Am-241

s
4.5% CI/mL

Relative counting error Cm-243/244 e 113.2Ye
m-243 Tracer Recove 76.7% 2.71E-03

Form 953103WB Rev. 1.0 Page 1 of 1



WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID SAMPLE

Cm-243/244 NCUg = CM' SPKA' SPKV • DF •(1000mL/L) /(C243' SS' Dg/L' (2220000dpm/NCi))
Am-241 NCI/g = C241 * SPKA • SPKV' DF `(1000mL/L) /(C243' SS • Dg/L `(2220000dpm/NCi))
Tracer % Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA' SPKV)) ` 100
Relat'rve Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 • 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) * 1.96 ` 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 pCi1g < 2.OOE+01 Detection
Cm 243/244 CI/ _ < 2.00E+01 Level In
Relative counting error (Am-241 )

=
31.5% CU

Relative counting error ( Cm-2431244 ) = 87.7% '
m-243 Tracer Recove ry = 57.0% 2.00E+01

Form 953103WB Rev. 1.0 Page 1 of 1

tiONS



WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID DUPLICATE

Cm-243/244 NCUg = CM • SPKA • SPKV • DF • (1000mUL) / (C243 • SS • Dg/L • (2220000dpm/UCi))
Am-241 NCUg = C241 • SPKA • SPKV' DF • (1000mUL) / (C243 • SS • DgIL • (222000odpm/NCi))
Tracer % Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA' SPKV)) • 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243))' 1.96 • 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(i/C243)) • 1.96 • 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 Ci/ _ < 1.62E+01 Detection
Cm 2431244 CU < 1.62E+01 Level In
Relative countln error Am-241 CU
Relative countln error Cm-243/244 = 98.0%
m-243 Tracer Recove 67.6% 1.62E+01

Form 953103WB Rev. 1.0 Page 1 of 1
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT WHGSD-WM-DP-074, REV.0

SAMPLE
S94T000067 ^^'

File ID: 6a6646.CNF

Counted on: 12/ 3/94 @ 2:22
Detector: AEA6
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

Peak Peak heiqht Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 2757.9 2757.9 304.604 304.604 16.000 8.982 8.000 5.553
2 4519.6 4519.6 258.306 258.304 14.000 7.409 7.000 4.362
3 447.0 447.0 232.557 231.459 16.000 6.558 8.000 2.902

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.361 5.480 5.496 -.0160.04 89.54 0.9 325.2 0.146E-03

Pu238 5.499 5.496 0.003 424.6 0.191E-03
2 Am243 0.558 5.276 5.283 -.0070.03 138.46 0.8 477.5 0.215E-03
3 Pu239 0.059 5.143 5.159 -.0160.03 14.62 3.3 49.9 0.225E-04

Pu240 5.144 5.159 -.015
----- ---------

49.9 0.225E-04

Totals: 0.978 <--valid peaks only--> 242.63

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0046)*Channel

Energy range (MeV): 4.095 TO 6.450
Efficiency - 0.2929 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 119110.0 100.000
Smoothed 119110.2 100.000
Composite fit 116482.0 97.794
Residuals 2628.0 2.206

Analyzed by:
VR

)^09n



1 Le end: Raw
=,,.Spectrum 6a6646.CNF

g Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

3
.3
2. .3.
..23....
............2
................................................2

Display Max.: 29817.5

............. ......................................................2

..............2...

.1.^

..........1

.....................................
.... ............................. 1

......1..
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 0. 1.
31 0. 1.
41 0. 1.
51 1. 0.
61 0. 1.
71 2. 0.
81 0. 1.
91 0. 0.

101 3. 2.
111 1. 3.
121 1. 4.
131 2. 4.
141 2. 6.
151 8. 7.
161 6. 6.
171 10. 5.
181 10. 11.
191 18. 19.
201 31. 33.
211 51. 45.
221 175. 177.
231 596. 572.
241 400. 460.
251 2190. 2463.
261 3791. 3093.
271 377. 351.
281 109. 115.
291 461. 547.
301 2451. 2684.
311 1047. 845.
321 55. 33.
331 0. 0.
341 0. 0.
351 1. 0.
361 0. 1.
371 2. 0.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 0. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
1. 0.
0. 1.
1. 1.
2. 0.
1. 0.
1. 0.
2. 2.
5. 1.
2. 3.
0. 0.
3. 1.
1. 2.
3. 2.
7. 7.
9. S.
6. 12.
8. 12.

12. 18.
34. 26.
68. 72.

237. 282.
577. 537.
558. 602.

2927. 3549.
2351. 1617.
313. 271.
132. 159.
641. 797.

2981. 3044.
717. 546.
22. 10.
0. 0.
0. 0.
2. 0.
0. 2.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

6a6646.CNF
0. 0.
0. 0.
0. 1.
0. 1.
0. 0.
1. 1.
0. 0.
1. 0.
1. 1.
0.. 1.
0. 0.
3. 4.
4. 5.
4. 2.
7. 8.
5. 9.

10. 9.
9. 10.
9. 16.

11. 28.
34. 42.
88. 85.

300. 353.
501. 459.
766. 881.

4003. 4483.
1180. 872.
234. 166.
170. 213.
^. 1057.
(3078; 2864.
405. 295.

2. 2.
0. 0.
0. 0.

3.

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.

0. 0. 0. 0.
1. 0. 2. 0.
0. 0. 1. 0.
0. 1. 0. 0.
2. 1. 2. 4.
2. 0. 1. 1.
1. 0. 2. 0.
1. 1. 1. 3.
0. 0. 1. 1.
4. 1. 3. 1.
0. 3. 1. 2.
1. 2. 6. 1.
1. 5. 0. 1.
7. 3. 5. 1.
4. 7. 4. 9.
9. 9. 7. 9.
7. 7. 7. 9.

11. 8. 9. 10.
15. 13. 14. 10.
18. 28. 16. 17.
29. 38. 44. 45.

105. 102. 135. 124.
386. 424. 508. 557.
479. 409. 321. 387.

1036. 1283. 1861.
5033. 5056. 508 4578.
681. 561. 7. 450.
148. 95. 129. 120.
233. 275. 298. 399.

1314. 1581. 1800. 2098.
2498. 2105. 1763. 1329.
249. 184. 140. 76.

0. 0. 1. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 3. 0. 0.
1. 2. 0. 0.
1. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT WHCSD-Wtdt-DP-074, REV. 0
SAMPLE

S94T000067
File ID: 7a7252.CNFO q.^^j.1

Counted on: 12/ 3/94 @ 2:23
Detector: AEA7
Geometry number: 1
Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak heivht Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 18.9 18.9 302.981 304.024 10.000 3.733 5.000 0.829
2 4156.4 4156.4 257.211 257.210 16.000 7.762 8.000 4.407

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 ???? 5.486 0.84 9.8
2 Am243 0.940 5.276 5.266 0.0100.04

---
130.84
------

0.8 603.2 0.272E-03

Totals:

-----
0.940 <--valid peaks only--> 130.84

DETECTOR CALIBRATION
Energy(MEV) - 4.057 + (0.0047)*Channel

Energy range (MeV): 4.057 TO 6.464
Efficiency - 0.2191 CPM/DPM

TOTAL COUNT DATA:

Item Total $ Recovery
Raw spectrum 66802.0 100.000
Smoothed 66802.0 100.000
Composite fit 63218.6 94.636
Residuals 3583.4 5.364

Analyzed by:

tiQ`33



Spectrum 7a7252.CNF
1 Legend: Raw ^.... Modeled Peaks - 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

2..

Display Max.: 25343.0

2.
...........2
.......................................................2

...... .........................................................2
.........2...

1.
1
1
1
1

MO`j.}



Raw Data Dump for AEA Spectrum: 7a7252.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 1. 1. 0. 1.
21 1. 1. 0. 0. 1. 3. 2. 0. 1. 0.
31 0. 2. 0. 0. 1. 1. 1. 0. 1. 1.
41 1. 1. 1. 2. 2. 0. 0. 1. 0. 1.
51 1. 0. 1. 0. 1. 2. 2. 0. 0. 0.
61 0. 1. 0. 1. 4. 1. 2. 2. 0. 1.
71 2. 0. 2. 0. 1. 3. 3. 1. 2. 0.
81 1. 2. 1. 5. 2. 1. 4. 1. 0. 0.
91 0. 1. 1. 0. 2. 1. 2. 1. 2. 3.

101 2. 3. 2. 3. 2. 4. 1. 3. 3. 1.
111 2. 0. 2. 0. 0. 2. 7. 0. 3. 1.
121 6. 2. 1. 5. 4. 1. 2. 2. 3. 3.
131 4. 4. 6. 4. 3. 2. 4. 9. 5. 3.
141 3. 4. 2. 6. 8. 6. 12. 6. 4. 5.
151 5. 6. 9. 9. 4. 12. 8. 6. 4. 4.
161 4. 6. 11. 7. 4. 4. 9. 8. 10. 4.
171 7. 11. 3. 8. 12. 12. 11. 13. 6. 6.
181 7. 13. 9. 11. 16. 13. 7. 9. 12. 21.
191 14. 17. 23. 9. 24. 16. 20. 20. 17. 18.
201 40. 21. 21. 24. 25. 38. 31. 41. 36. 43.
211 34. 44. 44. 50. 63. 51. 46. 54. 68. 67.
221 73. 79. 102. 120. 103. 125. 119. 161. 147. 178.
231 185. 216. 225. 246. 287. 289. 295. 362. 378. 389.
241 469. 543. 651. 735. 870. 1087. 1 1. 1464. 1725. 2008.
251 2375. 2858. 3217. 3853. 4342. 4615. 653 4476. 4177. 3595.
261 2924. 2234. 1603. 1148. 894. 605. 4 414. 310. 275.
271 230. 206. 153. 112. 83. 63. 46. 28. 20. 12.
281 12. 2. 3. 2. 3. 2. 2. 5. 1. 8.
291 ^ 4. 8. 6. 8. 13. 2. 20. 20. 16.
301 23^(r 21. 15. 21. 21. 16. 11. 6. 2. 1.
311

f`
5. 3. 1. 0. 0. 0. 0. 0. 0.

321 0. 0. 0. 0. 1. 0. 0. 1. 0. 0.
331 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
341 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
351 0. 1. 0. 2. 1. 0. 0. 0. 0.
361 0. 0. 1. 0. 0. 1. 1. 0. 1.
371 0. 0. 0. 0. 0. 0. 1. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 1. 0. 0. 0. 0. 0. 0. 1. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 1. 0.

WHC-SD-WM-DP-074, REV. 0



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

^u^

A N A L Y S I S

WHC-SD-WM-DP-074, REV. 0

SAMPLE
S94T000067

File ID: 8a8427.CNF

Counted on: 12/ 3/94 @ 2:23
Detector: AEA8
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 27.2 27.2 305.391 305.391 14.000 7.073 7.000 1.690
2 3523.2 3523.2 258.794 258.793 14.000 6.656 7.000 5.187

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 0.012 6.547 0.11 1.27 7.9 575.8 0.259E-03

C 0.928 5.786 5.802 -.0160.11 96.74 0.9 60236.9 0.271E-01
{f^t m244 5.796 5.802 -.006 43973.0 0.198E-01

^^,bqM /1,.•^_ay3 -----
---- -----

Totals: 0.940 <--valid peaks only--> 98.01

DETECTOR CALIBRATION
Energy(MEV) - 1.661 + ( 0.0160)*Channel

Energy range (MeV): 1.661 TO 9.853
Efficiency - 0.0022 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
50067.0
50067.0
47048.4
3018.6

Analyzed by:

% Recovery
100.000
100.000
93.971
6.029



Spectrum 8a8427.CNF
1 Legend: Raw .... Modeled Peaks - 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

2..
......2

.................................... 2

Display Max.: 23797.2

............. ......................................................2
............2...

1..
1
1
1
1

;^O9'7



Raw Data Dump for
1 0. 0.

11 0. 0.
21 0. 1.
31 1. 0.
41 1. 0.
51 1. 0.
61 0. 0.
71 0. 1.
81 0. 1.
91 1. 1.

101 0. 0.
111 0. 2.
121 0. 0.
131 3. 0.
141 0. 2.
151 3. 0.
161 1. 0.
171 2. 2.
181 3. 2.
191 2. 1.
201 7. 6.
211 14. 7.
221 36. 36.
231 126. 133.
241 188. 179.
251 1149. 1479.
261 3283. 2584.
271 297. 233.
281 11. 7.
291 3. 3.
301 25. 23.
311 6. 8.
321 0. 0.
331 0. 0.
341 0. 0.
351 3. 0.
361 1. 1.
371 0. 1.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 0. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 1.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.
1. 0.
1. 0.
0. 1.
1. 0.
0. 0.
2. 0.
0. 0.
1. 0.
1. 1.
4. 0.
1. 2.
3. 1.
0. 2.
1. 2.
3. 6.
6. 7.

10. 12.
41. 42.

161. 163.
223. 287.
1818. 2304.
2092. 1483.
181. 165.

0. 6.
12. 7.
21. 28.
9. 12.
0. 0.
0. 0.
1. 0.

1.
5 4.

2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

8a8427.CNF
0. 0.
0. 0.
0. 0.
1. 1.
0. 1.
1. 1.
1. 0.
1. 0.
0. 0.
1. 1.
0. 0.
0. 1.
0. 1.
1. 0.
3. 3.
3. 1.
3. 3.
1. 2.
4. 4.
4. 4.
7. 7.

13. 16.
41. 64.

148. 131.
341. 400.

2800. 3294.
1007. 721.
115. 72.

2. 0.
9. 8.

36. 20.
0. 0.
0. 0.
0. 0.
3. 0.
2. 3.
0. 4.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.

0. 0. 0. 0.
0. 0. 0. 0.
1. 1. 1. 0.
0. 0. 0. 0.
0. 0. 1. 0.
1. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 1.
0. 1. 1. 1.
0. 1. 0. 1.
0. 0. 0. 1.
0. 0. 2. 0.
0. 0. 0. 1.
1. 0. 0. 1.
4. 1. 1. 4.
4. 4. 2. 0.
1. 0. 2. 3.
1. 4. 2. 2.
4. 4. 1. 1.
3. 5. 3. 6.
7. 6. 6. 11.

18. 27. 20. 37.
67. 101. 95. 124.

158. 167. 146. 150.
516. 03. 843. 940.

3754. 4 . 4018. 3725.
533. 3. 339. 315.
84. 40. 31. 13.
5. 1. 3. 3.

14. 14. 24.

t
16. 13. 20.
2. 1. 0.

1. 1. 0. 0.
0. 1. 1. 0.
0. 0. 1. 1.
2. 3. 1. 3.
0. 1. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WHC-SD-WM-DP-074, REV.0

S94T0000670d^' ,qj
File ID: 9a.CNF H

6 tf

Counted on: 12/ 3/94 @ 2:24
Detector: AEA9
Geometry number; 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak heiqht Peak center FWHM Tau
ID Initial Final Initial Final Initia l Final Initial Final
1? 30.3 30.3 302.083 302.083 16.000 4.649 8.000 4.135
2 6427.9 6427.9 255.567 255.567 10.000 3.283 5.000 3.720

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 ???? 5.505 0.70 10.7
2 Am243 0.899 5.276 5.291 -.0150.02 123.44

---------
0.8 891.9 0.402E-03

Totals:
-----
0.899 <--valid peaks only--> 123.44

DETECTOR CALIBRATION
Energy(MEV) - 4.115 + (0.0046)*Channel

Energy range (MeV): 4.115 TO 6.470
Efficiency = 0.1398 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 65918.0 100.000
Smoothed 65918.0 100.000
Composite fit 59597.1 90.411
Residuals 6320.9 9.589

Analyzed by:
VR

Z().`3.`)



1 Legend:
Spectrum 9a.CNF

Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 31617.2

WHC-SD-WM-DP-074, REV. 0

.......2..

......................................................................

..............................................2...
2

1
1
1

2100



Raw Data Dump for
1 0. 0.

11 0. 0.
21 1. 1.
31 0. 0.
41 0. 0.
51 0. 1.
61 0. 0.
71 0. 1.
81 0. 0.
91 0. 0.

101 1. 0.
111 1. 1.
121 0. 0.
131 0. 0.
141 0. 3.
151 6. 1.
161 6. 0.
171 1. 1.
181 3. 4.
191 0. 1.
201 3. 4.
211 6. 6.
221 10. 9.
231 65. 60.
241 187. 257.
251 2302. 3380.
261 839. 634.
271 235. 161.
281 1. 0.
291 3. 3.
301 .4 34.
311 . 5.
321 0. 0.
331 0. 0.
341 0. 0.
351 10^ 0.
361 2.
371 3.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 0. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
1. 1.
2. 1.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 1.
1. 0.
1. 0.
2. 3.
2. 0.
3. 0.
1. 1.
1. 2.
1. 2.
4. 6.
5. 7.

19. 15.
84. 81.

375. 542.
5099. 6901.
538. 517.
108. 45.

1. 1.
4. 5.

36. 31.
1. 4.
0. 0.
0. 0.
0. 0.
0. 2.
0. 0.
0. 4.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

9a.CNF
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
1. 0.
1. 1.
2. 0.
0. 2.
0. 0.
0. 0.
0. 2.
1. 0.
1. 1.
0. 4.
2. 2.
0. 2.
1. 1.
1. 1.
3. 1.
2. 4.

10. 8.
17. 31.

107. 82.
924.I-elaD

845 8367.
5. 502.

17. 2.
1. 3.
8. 2.

14. 20.
3. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0. 0. 0. 0.
0. 0. 1. 1.
0. 0. 1. 0.
0. 0. 1. 1.
0. 0. 0. 1.
1. 0. 0. 0.
1. 0. 0. 1.
2. 0. 0. 0.
0. 0. 0. 2.
0. 1. 0. 0.
0. 0. 1. 1.
0. 0. 3. 0.
1. 2. 3. 1.
3. 2. 0. 2.
2. 6. 2. 5.
0. 0. 2. 1.
1. 0. 1. 2.
3. 1. 2. 2.
2. 0. 2. 4.
2. 0. 1. 1.
2. 1. 6. 5.

11. 11. 17. 15.
31. 39. 62. 58.

103. 115. 106. 131.
1089. 1138. 1319. 1675.
6788. 4624. 2564. 1431.
511. 505. 409. 346.

1. 1. 0. 1.
0. 2. 1. 1.

11. 11. 20. 29.
12. 14. 5. 3.
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
2. 0. 0. 3.
2. 0. 2. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0
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S ^1

LABCORE Data Entry Template for Worklist# 215 q,

Analyst: UL Instrument: AM01 Method: LA-953-103

Worklist Comment: Use 0. 1 mL sample size. --LLF WHC-SD-WM-DP-074, REV. 0
Seg Type SampleX Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @AM24102 AM24101 SOLID N/A uCi/g

1 BLNK-PREP @AM24102 AM24101E SOLID N/A % Ct.

1 BLNK-PREP @AM24102 AM24301T SOLID N/A % Rec

1 BLNK-PREP @AM24102 CM24301 SOLID N/A uCi/g

1 BLNK-PREP @AM24102 CM24301E SOLID N/A °s Ct.

2 STD ^d3 a^13 @AM24102 AM24101 SOLID N/A uCi/g

2 STD @AM24102 AM24301T SOLID N/A Rec

2 STD @AM24102 AM24101E SOLID N/A Ct.

3 SAMPLE S94T000067 0 @AM24102 AM24101 SOLID N/A uCi/g

3 SAMPLE S94T000067 0 @AM24102 AM24101T SOLID N/A % Rec

3 SAMPLE S94T000067 0 @AM24102 AM24101E SOLID N/A °s Ct.

3 SAMPLE S94T000067 0 @AM24102 CM24301 SOLID N/A uCi/g

3 SAMPLE S94T000067 0 @AM24102 CM24301E SOLID N/A °s Ct.

4 DUP S94T000067 0 @AM24102 AM24101 SOLID N/A uCi/g

4 DUP S94T000067 0 @AM24102 AM24301T SOLID N/A % Rec

4 DUP S94T000067 0 @AM24102 AM24101E SOLID N/A °s Ct.

4 DUP S94T000067 0 @AM24102 CM24301 SOLID N/A uCi/g

4 DUP S94T000067 0 @AM24102 CM24301E SOLID N/A % Ct.

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: I



LABCORE Data Entry Template for Worklist# 215

Analyst: h 3,L Instrument: AMO1 Method: LA-953-103

Worklist Comment: Use 0.1 mL sample size. --LLF W{C-gD-WM-DP-074, REV. 0

Seg Type SampleN Rep Al Test Matrix Actual Found DL Unit

Final page for worklist # 215

Analyst S' ature Date

/ -Z-/# L/Y^

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 2

^:103



WHC-SD-WM-DP-074, REV. 0

IO
A4

Am-241 : LA-953-103(A-1) SOLID I BLANK

Cm-2431244 pCUg = CM' SPKA • SPKV • DF' (1000mUL) /(C243' SS' Dg/L' (2220000dpm/uCi))
Am-241 uCUg = C241 ' SPKA' SPKV' DF' (100omL/L) /(C243 • SS • Dg/L' (222000odpm/NCi))

Tracer °.6 Recovery = ((ATOT / MIN CT'd - BKG)* 2' (C243 / (C241 + C243)) / (SPKA' SPKV))' 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243))' 1.96' 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 /CM) +(1/C243)) * 1.96 * 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 CU < 1.42E-01 Detection
Cm 243/244 CU < 1.42E-01 Level In
Relative counting error Am-241 28.4% CU
Relative counting error Cm-2431244 = 80.0%
m-243 Tracer Recove = 79.6% 1.42E-01

Form 953103WB Rev. 1.0 Page 1 of 1

til^^



WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) LIQUID

3/244 NCi/L = CM • SPKA • SPKV • DF • DDF • (1000mUL) / (C243 • SS • (2220000dpm/NCi))
1 NCUL = C241 • SPKA • SPKV • DF • DDF • (1 GOOmUL) / (C243 • SS • (2220000dpm/NCi))
% Recovery = ((ATOT / MIN CT'd - BKG) • 2' (C243 / (C241 + C243)) / (SPKA • SPKV)) * 100
Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 • 100
Counting Error (Cm-243l244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 • 100

m 241 CI/mL = 2.43E-02 Detection
Cm 243/244 CI/mL = < 2.64E-03 Level In
Relative counting error Am-241 = 4.3% CIImL
Relative counting error Cm-2431244 138.6".

, `m-243 Tracer Recove 78.6% 2.64E-03

Form 953103WB Rev. 1.0 Page 1 of 1

:^.^^J



WHC-SD-WM-DP-074, REV. 0

Am-241: SAMPLE

3/244 pCilg = CM • SPKA • SPKV • DF • (1000mUL) / (C243 • SS' Dg/L' (222000odpm/NCi))
1 uCilg = C241 • SPKA • SPKV' DF' (1000mUL) /(C243' SS • Dg/L •(222000odpm/uCi))

V. Recovery = ((ATOT/ MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100

a Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 * 100
e Counting Error (Cm-2431244) = Square Root of ((1 / CM) +(1/C243)) * 1.96 * 100

m 241 p CI/g 5.86E-01 Detection
Cm 243/244 pCUg < 1.35E-01 Level In
Relatlve counting error (Am-241 )

=F
4.9"o Ci/

Relativecountin error Cm-2431244 = 19.5% '^^iu
m-243 Traoer Recove ry 83.7% 1.35E-01

Form 953103WB Rev. 1.0 Page 1 of 1

^^106



WHC-SD-WM-DP-074, REV. 0

M^
Ja.a.

Am-241 : LA-953-103(A-1) SOLID I DUPLICATE

3/244 yCf/g = CM • SPKA • SPKV' DF • (100omUL) / (C243 • SS • Dg/L • (222000odpm/NCi))
1 NCilg = C241 • SPKA • SPKV • DF' ( 1000mUL) / (C243 • SS • Dg/L • (2220000dpm/uCi))

% Recovery = ((ATOT / MIN CT'd - BKG) • 2' (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100
e Counting Error (Am-241) = Square Root of ((1 / C241) + ( 1/C243)) * 1.96 • 100
e Counting Error ( Cm-243/244) = Square Root of ((1 / CM) +(1/C243))' 1.96 * 100

Data Entry by : Date: 12/12/94
roved b : Date:

Form 953103WB Rev. 1.0

m241 CU 1.31E+00 Detectlon
Cm 243/244 CU < 1.09E-01 Level in
Relatlve countin error (Am-241 )
E =

3.6Ve CU
Relatlve countln error (Cm-2431244 ) = 19.8%
m-243 Tracer Recove 472.0^/. 1.09E-01

Page 1 of 1



Westinghouse Hanford Co.

G E N E R A L A L P R A E N E R G Y
Rev. 2.01

lz-, o-yy

A N A L Y S I S

DATA REDUCTION REPORT
WHC-SD-WM-DP-074, REV. 0

SAMPLE
S94T000067 STD

File ID: 8a8444.CNF

Counted on: 12/10/94 @ 3:47
Detector: AEA8
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak heiqht Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 2917.7 2917.7 304.404 304.404 16.000 8.624 8.000 6.634
2 4934.0 4934.0 258.671 258.671 14.000 7.257 7.000 5.414

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.372 5.480 5.502 -.0220.04 89.31 0.9 1555.0 0.700E-03

Pu238 5.499 5.502 -.003 2030.1 0.914E-03
2 Am243 0.590 5.276 5.287 -.0110.03 141.48 0.8 2338.9 0.105E-02

Totals.:
----- ---------
0.962 <--valid peaks only--> 230.79

DETECTOR CALIBRATION
Energy(MEV) - 4.071 + (0.0047)*Channel

Energy range (MeV): 4.071 TO 6.477
Efficiency - 0.0611 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 115101.0 100.000
Smoothed 115100.9 100.000
Composite fit 110777.4 96.244
Residuals 4323.6 3.756

Analyzed by:
ALJ

12108 ^D/s^d g'o3lg



Spectrum 8a8444.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

2.
.......2

Display Max.: 33331.7

......................................... 2

.............. .....................................................2

...............2...

.......1

...................................1

.... ............................1

.....i..

:;1.()`.)



Raw Data Dw.mp for
1 0. 0.

11 0. 0.
21 0. 1.
31 1. 1.
41 0. 0.
51 1. 0.
61 0. 1.
71 0. 3.
81 0. 1.
91 1. 2.

101 1. 0.
111 1. 2.
121 0. 2.
131 1. 1.
141 0. 0.
151 6. 3.
161 0. 1.
171 3. 3.
181 5. 5.
191 7. 4.
201 12. 10.
211 22. 19.
221 40. 46.
231 87. 110.
241 298. 317.
251 1905. 2280.
261 4501. 3782.
271 461. 350.
281 93. 113.
291 345. 476.
301 2594. 2944.
311 1131. 853.
321 37. 40.
331 2. 0.
341 0. 0.
351 0. 0.
361 1. 0.
371 2. 0.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 0. 0.
441 0. 1.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
2. 2.
2. 0.
1. 1.
0. 0.
2. 0.
0. 1.
0. 0.
1. 3.
1. 2.
1. 1.
5. 2.
6. 4.
0. S.
9. 7.

13. 8.
17. 10.
22. 23.
38. 52.

117. 135.
376. 460.

2783. 3560.
2769. 2022.
323. 274.
112. 106.
558.

3267. 2 8
679. 542.
13. 12.
0. 0.
0. 0.
0. 2.
0. 1.
2. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

8a8444.CNF
0. 0. 0. 0. 0.
0. 0. 2. 1. 0.
1. 0. 2. 1. 1.
0. 2. 0. 0. 0.
1. 2. 1. 0. 1.
0. 0. 0. 0. 1.
0. 1. 1. 1. 1.
1. 1. 0. 0. 0.
0. 0. 0. 0. 2.
4. 1. 0. 3. 1.
1. 1. 0. 3. 1.
2. 1. 0. 1. 0.
2. 0. 1. 1. 4.
0. 4. 3. 1. 3.
1. 2. 2. 2. 1.
4. 1. 7. 2. 2.
4. 4. 7. 4. 4.
4. 7. 3. 3. 6.
5. 5. 4. 11. 5.
9. 11. 9. 12. 13.

14. 16. 23. 18. 19.
18. 37. 31. 29. 34.
56. 50. 61. 64. 80.

131. 150. 170. 202. 200.
579. 702. 834.

'-
1179.

4216. 4810. 5311 . eg 6 2 5591.
1530. 1109. 827 . 536.
205. 187. 134. 123. 84.
153. 141. 217. 217. 257.
763. 1005. 1238. 1576. 1909.

3254. 2948. 2547. 2179. 1723.
440. 325. 221. 188. 123.

4. 1. 2. 0. 1.
0. 0. 0. 0. 0.
0. 0. 0. 0. 1.
2. 0. 0. 0.
1. 1. 1. 1.
1. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 1. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
1. 0. 0. 0. 1.
0. 0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0

M11f!

0.
0.
0.
1.
1.
0.
0.
0.
2.
1.
0.
2.
0.
4.
2.
2.
2.
5.
5.

11.
22.
30.
78.

265.
1512.
5114.
459.
95.

304.
2218.
1382.

83.
0.
1.
0.
1.
1.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.



Westinghouse Hanford Co.

G E N E R A L A L P B A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T000067 BLK

File ID: 9a12o1.CNF

WHC-SD-WM-DP-074, REV. 0

Counted on: 12/10/94 @ 3:47
Detector: AEA9
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 37.9 37.9 301.964 301.964 10.000 5.091 5.000 3.577
2 6974.6 6974.6 254.566 254.566 10.000 3.661 5.000 3.367

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 ???? 5.504 0.97 9.1
2 Am243 0.895 5.276 5.286 -.0100.02

---
146.41
------

0.7 1244.9 0.561E-03

Totals:
-----
0.895 <--valid peaks only--> 146.41

DETECTOR CALIBRATION
Energy(MEV) - 4.115 + ( 0.0046)*Channel

Energy range ( MeV): 4.115 TO 6.471
Efficiency - 0.1188 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 78536.0 100.000
Smoothed 78536.0 100.000
Composite fit 70743.1 90.077
Residuals 7792.9 9.923

Analyzed by:
ALJ

V
,

/ /
-

A N A L Y S I S

)2111



Spectrum 9a1201.CNF
1 Legend: Raw =.... Modeled Peaks - 1,2,.., etc Display Max.: 40664.5

WHC-SD-WM-DP-074, REV. 0

z..
............2.
.............................. ..................................... 2
........... ..... .............. :a..

1
1
1

:112



Raw Data Dump for
1 0. 0.

11 0. 0.
21 0. 0.
31 0. 0.
41 0. 1.
51 0. 1.
61 0. 0.
71 1. 0.
81 0. 0.
91 0. 1.

101 0. 1.
111 1. 2.
121 0. 0.
131 2. 1.
141 4. 2.
151 3. 3.
161 2. 3.
171 4. 5.
181 6. 3.
191 11. 9.
201 22. 28.
211 24. 29.
221 61. 47.
231 172. 189.
241 473. 617.
251 4252. 5813.
261 759. 649.
271 226. 131.
281 2. 0.
291 6. 6.
301 44. 38.
311 7. 1.
321 0. 0.
331 0. 0.
341 0. 1.
351 2. 2.
361 2. 4.
371 2. 2.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 1. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 1. 1.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 1.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
2. 1.
1. 0.
5. 2.
1. 1.
6. 1.
2. 6.
2. 1.
2. 5.
1. 5.
7. 10.

20. 21.
32. 38.
72. 66.

205. 219.
859. 1006.

7340. 8747.
555. 530.
64. 31.
0. 1.

1 5.
48. 36.

0.
0. 0.
0. 0.
0. 0.

4.
6. 1.

0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

9a1201.CNF
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 2.
1. 1.
2. 0.
0. 2.
0. 0.
0. 3.
2. 0.
2. 0.
2. 3.
6. 2.
4. 7.
2. 1.
7. 4.
7. 9.
7. 7.

25. 13.
43. 47.
75. 98.

223. 262.
1241. 1411.
90 7408..

553.
8. 0.
2. 1.

12. 24.
28. 11.
0. 2.
0. 0.
0. 0.
0. 0.
1. 0.
3. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 1. 1.
1. 0. 1. 0.
0. 0. 1. 1.
0. 0. 0. 0.
1. 0. 2. 1.
0. 2. 2. 2.
0. 0. 0. 0.
1. 3. 0. 2.
2. 0. 1. 1.
1. 2. 0. 2.
0. 2. 2. 1.
0. 4. 3. 2.
8. 11. 4. 7.
1. 3. 4. 4.
6. 5. 3. 4.
4. 4. 6. 5.
8. 9. 6. 6.
9. 15. 10. 15.

20. 29. 20. 23.
38. 46. 45. 48.

122. 124. 117. 154.
258. 285. 315. 403.

1615. 1774. 2383. 3031.
5184. 3056. 1716. 1079.
544. 397. 347. 265.

2. 0. 2. 1.
1. 3. 4. 6.

20. 30. 20. 47.
15. 7. 7. 6.
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 1. 0. 0.
0. 0. 2. 2.
1. 1. 2. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0.. 0.

WHC-SD-WM-DP-074, REV. 0

'2113



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T000067 SAM

File ID: 10a2048.CNF

WHC-SD-WM-DP-074, REV. 0

Counted on: 12/10/94 @ 3:48
Detector: AEA10
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initia l Final Initial Final
1 75.3 75.3 371.330 371.330 12.000 3.190 6.000 1.693
2 1634.9 1634.9 302.234 302.234 14.000 5.308 7.000 4.019
3 6266.0 6266.0 255.762 255.762 10.000 3.718 5.000 2.895
4? 22.9 22.9 152.067 152.067 176.000 1.000 88.000 0.100
5? 0.5 0.1 140.110 139.283 4.000 0.100 2.000 0.100

PEAK RESULTS
Peak Error Limit: 25%

Pea k AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 ???? 5.816 1.87 6.5
2 Pu238 0.193 5.499 5.498 0.0010.02 41.41 1.4 419.2 0.189E-03

Am241 5.480 5.498 -.018 321.1 0.145E-03
3 Am243 0.647 5.276 5.285 -.0090.02 138.77 0.8 1021.7 0.460E-03
4 ???? 4.808 1.81 6.6
5 ???? 4.749 0.00 *****

Totals:
-----
0.840 <--vali

---
d peaks only-->

------
180.19

DETECTOR CALIBRATION
Energy(MEV) - 4.108 + (0.0046)*Channel

Energy range (MeV): 4.108 TO 6.463
Efficiency - 0.1372 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 102986.0 100.000
Smoothed 102986.0 100.000
Composite fit 88263.9 85.705
Residuals 14722.1 14.295

Analyzed by:

W-Atz ;.4._.
ia ^a y^

A N A L Y S I S

.^1.}



Spectrum 10a2048.CNF
1 Legend: Raw =.... Modeled Peaks - 1,2,.., etc Display Max.: 32019.9

WHC-SD-WM-DP-074, REV. 0

4
4
4
4
4
4
5
5
4
4

.3....
3............ ..

3................................................. ..................
3................ . ............................. .

3.........

2.
....2

.... ..........2
..........2.

1
1
1

,^11i



Raw Data Dump for
1 0. 0.

11 0. 0.
21 1. 0.
31 0. 2.
41 2. 2.
51 0. 2.
61 1. 2.
71 1. 3.
81 6. 0.
91 3. 0.

101 6. 2.
111 9. 6.
121 8. 8.
131 13. 13.
141 23. 16..
151 18. 26.
161 29. 19.
171 35. 32.
181 45. 49.
191 77. 87.
201 101. 95.
211 147. 127.
221 190. 193.
231 358. 323.
241 560. 698.
251 2717. 3570.
261 1021. 746.
271 343. 274.
281 94. 95.
291 274. 354^
301 1828. `1045•
311 306.
321 2. 0.
331 0. 3.
341 3. 2.
351 10. 10.
361 *Ot 27.
371 102 85.
381 0.
391 0. 0.
401 0. 0.
411 0. 1.
421 0. 2.
431 3. 2.
441 6. 1.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
1. 3.
0. 1.
2. 3.
0. 1.
1. 2.
3. 3.
1. 0.
2. 4.
2. 5.

12. 11.
16. 11.
17. 13.
13. 15.
20. 20.
22. 29.
31. 39.
49. 52.
85. 72.

107. 102.
120. 148.
185. 213.
366. 346.
747. 897.

4983. 6374.
604. 604.
189. 115.
119. 123.
384. 429.

1923. 1566.
188. 149.

2. 2.
2. 1.
9. 1.
9. 6.

33. 30.
73. 54.
0. 1.
0. 0.
0. 0.
1. 0.
0. 2.
1. 1.
1. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.

10a2048.CNF
0. 0.
0. 0.
0. 1.
1. 1.
1. 0.
1. 1.
1. 2.
2. S.
1. 4.
2. 5.
6. 6.
7. 6.
4. 10.

15. 17.
14. 12.
17. 17.
29. 39.
40. 40.
64. 57.
81. 89.
94. 97.

158. 169.
217. 231.
403. 401.
1134.
7489.

11?
0.
5.

127. 136.
484. 562.
1113. 742.
109. 55.

1. 1.
3. 6.
4. 6.
8. 13.

31. 37.
32. 13.
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
3. 4.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0. 0. 0.
0. 3. 0.
0. 1. 2.
0. 2. 2.
3. 1. 1.
1. 2. 5.
2. 3. 5.
5. 3. 4.
6. B. 4.
3. 8. 5.
1. 6. 6.
7. 9. 6.
6. 10. 16.

13. 17. 21.
23. 10. 19.
18. 19. 17.
30. 32. 28.
41. 43. 47.
59. 51. 64.
97. 83. 74.
99. 96. 129.

172. 170. 158.
266. 240. 248.
402. 427. 452.
1473. 1559. 1773.
7041. 5133. 3100.
565. 488. 453.
91. 92. 104.

130. 175. 205.
673. 841. 1216.
580. 476. 427.
33. 16. 6.
2. 1. 2.
2. 4. 5.
3. 6. 6.

10.

TI

WHC-SD-WM-DP-074, REV. 0

2116

0.
3.
2.
1.
1.
4.
1.
1.
5.
4.
5.
6.
5.
B.

23.
25.
35.
44.
66.
97.

113.
177.
273.
509.

2085.
1713.
366.
114.
262.

1547.
363.

4.
2.
5.
6.

17.
74.
0.
0.
1.
1.
1.
4.
5.
0.
0.
0.
1.
0.
0.



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WHGSD-WM-DP-074, REV. 0
S94T000067 DOP

File ID: 11a3004.CNF

Counted on: 12/10/94 @ 3:49
Detector: AEA11
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID initial Final Initial Final Initial Final Initial Final
1? 69.2 69.2 369.780 369.780 10.000 3.373 5.000 1.973
2 3955.7 3955.7 303.067 303.067 12.000 4.255 6.000 2.521
3 6229.2 6229.2 254.470 254.469 12.000 3.906 6.000 2.638
4 51343.9 51343.9 228.932 228.929 12.000 3.625 6.000 2.935
5? 20.9 20.9 135.617 135.617 156.000 1.000 78.000 0.100
6? 0.6 0.1 125.438 125.438 4.000 0.100 2.000 0.100

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 ???? 5.809 1.66 6.9
2 Pu238 0.072 5.499 5.502 -. 0030.02 101.00 0.9 1193.9 0.538E-03

Am241 5.480 5.502 -.022 914.5 0.412E-03
3 Am243 0.105 5.276 5.278 - .0020.02 147.27 0.7 1266.0 0.570E-03
4 Pu239 0.795 5.143 5.161 - .0180.02 1113.45 0.3 9476.1 0.427E-02

Pu240 5.144 5.161 -.017 9476.1 0.427E-02
5 ???? 4.732 1.64 7.0
6 ???? 4.685 0.00 *****

Totals:
----- ---------
0.972 <--valid peaks only--> 1361.72

DETECTOR CALIBRATION
Energy(MEV) - 4.108 + ( 0.0046)*Channel

Energy range ( MeV): 4.108 TO 6.463
Efficiency - 0.1175 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 672444.0 100.000
Smoothed 672443.9 100.000
Composite fit 655212.1 97.437
Residuals 17231.9 2.563

analyzed by;
ALJ

.a:ll7



Spectrum 11a3004.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 335458.0

WHC-SD-WM-DP-074, REV. 0
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Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

nata •Dump for
0. 0.
0. 0.
2. 5.
3. 3.
5. 4.
5. 4.
9. 3.
9. 6.
7. 6.

13. 7.
4. 11.
6. 12.

18. 14.
14. 11.
13. 17.
30. 31.
47. 50.
64. 82.

113. 137.
218. 242.
481. 499.
1415. 1793.

12304. 14654.
45767. 31240.

440. 589.
4070. 5443.
654. 572.
175. 136.
93. 98.

671. 909.
3823. 4387.
205. 149.

0. 0.
1. 0.
0. 1.
2. 5.

23. 37.
67. 52.
1. 0.
0. 1.
0. 0.
0. 0.
0. 0.
3. 3.
2. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

AEA Spectrum:
0. 0.
0. 0.
4. 3.
7. 7.
2. 4.
2. 3.
4. 3.
6. 3.

11. 4.
5. 3.
7. 9.
6. 8.

12. 12.
21. 21.
23. 26.
30. 31.
45. 43.
85. 78.

120. 131.
235. 293.
491. 583.

2241. 3027.
17882. 23220.
18610. 9695.

771.
6952.

9
56

512.
91. 56.

101. 127.

4

1 5. 1450.
66 4406.
98. 67.
0. 3.
1. 1.
0. 1.
5. 5.

29. 43.
41. 22.
0. 0.
0. 0.
1. 0.
0. 0.
2. 0.
3. 2.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

11a3004.CNF
0. 0. 0. 0. 0. 0.
0. 2. 7. 4. 3. 2.
4. 2. 7. 3. 4. 3.
4. 4. 7. 6. 5. 6.
2. 9. 2. 4. 5. 3.
4. 5. 5. 4. 2. 4.
3. 5. 3. 5. 3. 6.
4. 5. 7. 6. 3. 7.
7. 12. 6. 9. 4. 9.
4. 7. 4. 7. 2. B.
5. 6. 8. 7. 7. 10.
9. 11. 13. 7. 11. 18.

13. 16. 14. 12. 11. 10.
15. 26. 14. 18. 16. 16.
18. 23. 22. 28. 24. 26.
33. 28. 34. 35. 45. 46.
50. 66. 47. 66. 48. 78.
73. 76. 89. 92. 88. 105.

135. 133. 166. 136. 180. 226.
285. 325. 325. 375. 359. 436.
669. 706. 814. 886. 1044. 1192.

4181. 5722. 7083. 8710. 9898. 10936.
30725. 41007. 51333. 60474. 63514. 58353.
4223. 1529. 568. 302. 294. 365.
1161. 1361. 1513. 1742. 2178. 3005.
7732. 6526. 4653. 2847. 1630. 954.
457. 482. 447. 402. 336. 262.
51. 44. 64. 72. 53. 80.

138. 154. 214. 272. 403. 504.
1640. 1836. 2027. 2346. 2863. 3271.
3934. 2802. 1592. 795. 435. 274.

40. 18. 11. 4. 0. 0.
0. 0. 0. 1. 1. 1.
1. 0. 0. 0. 1. 2.
2. 0. 2. 1. 2. 2.
6. 5. 6. 16. 20.

34. 32. 50. 63. 73. 99
12. 1. 1. 1. 0.
0. 1. 2. 1. 0. 0.
0. 0. 0. 0. 0. 0.
0. 1. 1. 0. 0. 0.
1. 0. 0. 1. 0. 0.
0. 0. 2. 2. 1. 3.
3. 6. 4. B. 9. 3.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0



LABCORE Data Entry Template for Worklist# 246

Analyst: ft^L Instrument: AMOI Method: LA-953-103 (A- I)

Worklist Comment: Use 0. 1 mL sample size. --LLF
WHC-SD-WM-DP-074, REV. 0

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @AM24102 AM24101 SOLID N/A uCi/g

1 BLNK-PREP @AM24102 AM24101E SOLID N/A % Ct.

1 BLNK-PREP @AM24102 AM24101T SOLID N/A % Rec

1 BLNK-PREP @AM24102 CM24301 SOLID N/A uCi/g

1 BLNK-PREP @AM24102 CM24301E SOLID N/A % Ct.

2 STD u 3 ga3 @AM24102 AM24101 SOLID N/A uCi/g

2 STD @AM24102 AM24101E SOLID N/A % Ct.

2 STD @AM24102 AM24101T SOLID N/A % Rec

3 SAMPLE S94T000067 0 @AM24102 AM24101 SOLID N/A uCi/g

3 SAMPLE S94T000067 0 @AM24102 AM24101T SOLID N/A % Rec

3 SAMPLE S94T000067 0 @AM24102 AM24101E SOLID N/A % Ct.

3 SAMPLE S94T000067 0 @AM24102 CM24301 SOLID N/A uCi/g

3 SAMPLE S94T000067 0 @AM24102 CM24301E SOLID N/A % Ct.

4 DUP S94T000067 0 @AM24102 AM24101 SOLID N/A uCi/g

4 DUP S94T000067 0 @AM24102 AM24101E SOLID N/A % Ct.

4 DUP S94T000067 0 @AM24102 AM24101T SOLID N/A % Rec

4 DUP 894T000067 0 @AM24102 CM24301 SOLID N/A uCi/g

4 DUP 894T000067 0 @AM24102 CM24301E SOLID N/A % Ct.

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 7

^1^O



LABCORE Data Entry Template for Worklist# 246

Analyst: UL Instrument: AMOl Method: LA-953-103 (a-1^

Worklist Comment: Use 0.1 mL sample size. --LLF 1NHC-SD-WM-DP-074, REV. 0

Seg Type SampleJt Rep Al Test Matrix Actual Found DL Unit

& Sinature

/)^)L(, c^ •.----

Data Entry Comments:

Final page for worklist # 246

atb' ^jL

iz/2 /s^/

Units shown for QC (SPK) may not rejlect the actual units. Page: 2

Ow1:1



WHC-SD-WM-DP-074, REV.0

Am-241 : LA-953-103(A-1) SOLID I BLANK

Cm-243l244 u Cilg = CM • SPKA' SPKV • DF • (1000mUL) / (C243 • SS • Dg/L' (2220000dpm/NCi))
m-241 NCUg = C241 • SPKA' SPKV • DF • (1000mUL) /(C243 • SS' Dg/L' (2220000dpm/yCi))
racer % Recovery = ((ATOT / MIN CT'd - BKG) • 2 * (C243 / (C241 + C243)) / (SPKA • SPKV))' 100

Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243))' 1.96' 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243))' 1.96 * 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 CI/ _ < 1.58E-01 Detection
Cm 2431244 pCIJg < 1.58E-01 Level In

counting error Am-241 = 45.1% CU
Relatlve counting error Cm-2431244 = 98.0%
m-243 Tracer Recove 71.4% 1.58E-01

Form 953103WB Rev. 1.0 Page 1 of 1



WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) LIQUID

3/244 pCUL = CM' SPKA • SPKV' DF • DDF • (t0o0mUL) / (C243 • SS • (222000odpm/pCi))
1 NCiIL = C241 • SPKA * SPKV * DF * DDF' (100omUL) / (C243 * SS' (222000odpm/NCi))
% Recovery = ((ATOT / MIN CT'd - BKG) `2 • (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100
e Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 • 100
e Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 • 100

m 241 pCl/mL 2.43E-02 Detection
Cm 243/244 CI/mL = < 1.61E-02 Level In
Relative counting error Am-241 13.8% CUmL
Relative counting error Cm-243/244 = 88.1%
m-243 Tracer Recovery = 12.9% 1.61 E-02

Form 953103WB Rev. 1.0 Page 1 of 1

21:3
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WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID I SAMPLE

3/244 NCilg = CM • SPKA • SPKV • DF • (1000mUL) / (C243 • SS • Dg/L • (2220000dpm/yCi))
I NCi/g = C241 • SPKA • SPKV • DF' (1000mUL) / (C243 • SS • Dg/L • (2220000dpm/NCi))
% Recovery = ((ATOT / MIN CT'd - BKG) • 2 ' (C243 / (C241 + C243)) / (SPKA • SPKV)) * 100
Counting Error (Am-241) = Square Root of ((1 ! C241) +(1/C243))' 1.96 * 100

a Counting Error (Cm-243/244) = Square Root of ((1 I CM) +(1/C243)) • 1.96 * 100

m 241 pCI1g = 6.13E-01 Detection
Cm 243/244 pCI/g = < 1.44E-01 Level In
Relativecountin error (Am-241 ) = 6.1"/e CI/

counting error (Cm-2431244 ) = 25.3%
m-243 Tracer Recove ry = 78.6"/, 1.44E-01

Form 953103WB Rev. 1.0 Page 1 of 1

2124



WHC-SD-WM-DP-074, REV. 0

Am-241: DUPLICATE

3/244 NCi/g = CM • SPKA' SPKV • DF • (100omUL) / (C243 • SS • Dg/L • (2220000dpm/NCi))

1 NCUg = C241 • SPKA' SPKV • DF • (1000mUL) / (C243 • SS' Dg/L • (2220000dpm/yCi))

% Recovery = ((ATOT / MIN CT'd - BKG)' 2' (C243 / (C241 + C243)) / (SPKA • SPKV)) * 100

e Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96' 100

e Counting Error (Cm-2431244) = Square Root of ((1 / CM) +(1/C243)) • 1.96' 100

m 241 Cg 4.84E-01 Detection

Cm 243/244 CII ^ < 3.20E-01 Level in
Relative countin error Am-241 11.7°'. CU

Relative counting error Cm-2431244 = 47.8%
m-243 Tracer Recovery ^ 34.0% 3.20E-01

Form 953103WB Rev. 1.0 Page 1 of 1
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT
WHGSD-WM-DP-074, REV.O

SAMPLE
S94T000067-STD

File ID: 2a2730.CNF

Counted on: 12/18/94 @ 8:18
Detector: AEA2
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 292.5 292.5 303.481 303.481 20.000 16.584 10.000 6.787
2 496.7 496.7 257.024 257.001 20.000 14.847 10.000 6.248

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.376 5.480 5.507 -.0270.08 13.26 2.5 130.7 0.589E-04

Pu238 5.499 5.507 -.008 170.7 0.769E-04
2 Am243 0.609 5.276 5.293 -.0170.07 21.47

-
2.0 201.0 0.905E-04

Totals:
- --- ---------
0.986 <--valid peaks only--> 34.73

DETECTOR CALIBRATION
Energy(MEV) = 4.111 + (0.0046)*Channel

Energy range (MeV): 4.111 TO 6.466
Efficiency = 0.1079 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 16915.0 100.000
Smoothed 16915.0 100.000
Composite fit 16670.0 98.552
Residuals 245.0 1.448

Analyzed by:
VR

21,.'.V



Spectrum 2a2730.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 3338.6

WHC-SD-WM-DP-074, REV. 0
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Raw Data Dump for AEA Spectrum: 2a2730.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
21 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
41 1. 0. 0. 0. 1. 0. 0. 0. 0. 0.
51 0. 0. 1. 1. 0. 0. 0. 1. 0. 0.
61 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
71 0. 3. 1. 0. 1. 0. 1. 0. 0. 1.
81 0. 1. 0. 2. 0. 0. 0. 0. 0. 0.
91 0. 2. 1. 1. 0. 1. 2. 0. 0. 0.

101 0. 0. 0. 0. 1. 0. 2. 0. 0. 1.
111 0. 0. 0. 0. 0. 0. 1. 0. 3. 0.
121 2. 0. 1. 2. 1. 0. 1. 0. 1. 0.
131 1. 2. 2. 1. 2. 4. 0. 1. 2. 1.
141 3. 0. 0. 2. 0. 2. 1. 0. 1. 2.
151 1. 1. 2. 2. 0. 3. 2. 0. 0. 2.
161 3. 0. 0. 1. 4. 0. 2. 1. 2. 1.
171 2. 1. 0. 2. 0. 1. 0. 2. 4. 1.
181 1. 2. 3. 2. 4. 2. 2. 3. 3. 2.
191 3. 2. 2. 6. 3. 3. 7. 1. 6. 2.
201 1. 3. 1. 1. 5. 5. 3. 3. 7. 6.
211 3. 8. 5. 6. 10. 3. 5. 12. B. 6.
221 8. 10. 10. 14. 11. 19. 20. 18. 27. 27.
231 29. 25. 30. 38. 45. 65. 67. 63. 103. 112.
241 97. 137. 185. 159. 204. 233. 334. 364. 391.
251 419. 461. 465. 472. 499. 529.

<
488. 511. 456.

261 388. 334. 286. 269. 222. 188. 6. 108. 99. 75.
271 63. 57. 53. 38. 24. 29. 33. 27. 41. 34.
281 37. 33. 29. 46. 50. 48. 80. 77. 86. 93.
291 124. 127. 131. 17 . 205. 238. 277. 252. 277. 301.
301 274. 311. 293. 1 283. 274. 284. 236. 200. 171.
311 163. 131. 108. 68. 60. 52. 42. 23. 25. 24.
321 12. 9. 11. 4. 2. 2. 1. 0. 1. 1.
331 0. 0. 0. 0. 0. 0. 0. 1. 0. 2.
341 1. 1. 0. 2. 0. 2. 1. 1. 2. 3.
351 2. 3. 3. 1. 4. 4. 2. 6. 3.
361 2. (^ 2. 2. 2. 1. 3. 4. 3. 1.
371 1. 2. 0. 0. 0. 0. 2. 0. 0. 0.
381 0. 1. 0. 0. 1. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 1. 0. 0. 1. 0. 0. 0. 0. 1.
421 0. 0. 0. 1. 0. 2. 1. 0. 0. 0.
431 0. 0. 0. 2. 1. 0. 1. 0. 0. 1.
441 0. 0. 1. 0. 0. 0. 0. 1. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
461 0. 0. 1. 0. 0. 1. 1. 0. 0. 0.
471 1. 0. 1. 1. 2. 0. 1. 1. 0. 2.
481 1. 0. 1. 1. 0. 1. 0. 0. 0. 0.
491 0. 1. 0. 0. 0. 0. 0. 0. 0. 1.
511 0. 0.

WHGSD-WM-DP-074, REV. 0



^ W -,k, it,,
Westinghouse Hanford Co. /z-/ P yr/

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WHC-SD-WM-DP-074, REV. 0
S94T000067-BLANK

File ID: 3a3459.CNF

Counted on: 12/18/94 @ 8:19
Detector: AEA3
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 12.7 12.7 296.966 296.966 16.000 12.322 8.000 0.616
2 3649.6 3649.6 250.672 250.671 18.000 13.518 9.000 6.080

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Th228 0.014 5.430 5.454 -.0240.06 2.11 6.2 20.1 0.905E-05

Am241 5.480 5.454 0.026 15.2 0.684E-05
2 Am243 0.975 5.276 5.246 0.0300.06 149.68 0.7 1020.2 0.460E-03

Pu240 5.144 5.246 -.102
---- ---------

1010.0 0.455E-03

Totals:
-
0.989 <--valid peaks only--> 151.80

DETECTOR CALIBRATION
Energy(MEV) = 4.117 + (0.0045)*Channel

Energy range (MeV): 4.117 TO 6.421
Efficiency = 0.1482 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 73676.0 100.000
Smoothed 73676.0 100.000
Composite fit 72870.9 98.907
Residuals 805.1 1.093

Analyzed by:

•^ •>^



Spectrum 3a3459.CNF
1 Legend: Raw .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

Display Max.: 26749.6
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Raw Dath Dump for
1 0. 0.

11 0. 0.
21 0. 0.
31 0. 0.
41 0. 0.
51 0. 0.
61 0. 2.
71 0. 0.
81 0. 0.
91 2. 1.

101 0. 4.
111 0. 0.
121 1. 2.
131 3. 2.
141 5. 5.
151 3. 5.
161 4. 4.
171 7. 4.
181 11. 13.
191 13. 13.
201 33. 24.
211 52. 58.
221 109. 143.
231 479. 526.
241 1897. 2123.
251 3824. 3794.
261 811. 704.
271 106. 60.
281 6. 4.
291 7. 15.
301 5. 6.
311 3. 1.
321 1. 0.
331 0. 0.
341 0. 0.
351 2.
361

^
4 3.

371 0.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 0. 1.
441 0. 0.
451 0. 0.
461 0. 1.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
2. 1.
1. 0.
1. 0.
0. 1.
1. 0.
2. 0.
3. 0.
1. 4.
1. 4.
2. 7.
4. 4.
6. 5.
6. 7.
3. 4.
5. 11.

10. 11.
28. 31.
51. 54.

149. 183.
615. 694.

2409. 2637.
3525. 3202.
528. 433.
60. 29.

lit.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

3a3459.CNF
0. 0. 0. 0. 0. 0.
0. 0. 1. 0. 0. 0.
0. 2. 1. 0. 0. 0.
1. 2. 0. 1. 0. 0.
1. 0. 2. 1. 1. 0.
2. 2. 0. 0. 1. 0.
1. 0. 1. 3. 2. 0.
1. 0. 1. 2. 0. 0.
1. 0. 1. 2. 1. 1.
1. 1. 0. 2. 1. 1.
0. 3. 2. 0. 1. 2.
0. 1. 3. 3. 0. 1.
2. 2. 3. 2. 9. 2.
7. 3. 4. 2. 2. 4.
6. 4. 5. 1. 5. 6.
2. 4. 5. 6. 5. 5.
4. 5. 9. 9. 5. 1.
4. 6. 4. 9. 12. 11.
9. 7. 5. 11. 12. 13.

13. 23. 15. 14. 19. 17.
31. 27. 48. 36. 30. 52.
70. 83. 97. 90. 95. 119.

222. 232. 263. 289. 340. 406.
816. 875. 1106. 1227. 1424. 1^Q.

2999. 3291. 3468. 3705. 3796.
2809. 2459. 2045. 1579. 1267. 1038.
373. 311. 223. 174. 130. 118.
17. 16. 6. 8. 6. 3.
6. 3. 8. 7. B. 8.

14. 12. 9. 15. 15. 8.
4. 5. 3. 2. 5. 0.
1. 0. 0. 0. 0. 0.
0. 0. 0. 2. 0. 0.
0. 1. 0. 1. 0. 0.
3. 0. 0. 1. 0. 1.
0. 2. 3. 2. 2. 0.
1. 2. 1. 1. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 1. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 1.
1. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0
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Westinghouse Hanford Co. I^ l^ ^y

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WHC-SD-WM-DP-074, REV. 0
S94T000067-SAM

File ID: 4a4930.CNF

Counted on: 12/18/94 @ 8:20
Detector: AEA4
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 45.3 45.3 372.508 372.508 10.000 4.183 5.000 1.915
2 1109.8 1109.8 304.785 304.785 12.000 5.298 6.000 4.344
3 4025.3 4025.3 259.315 259.315 12.000 4.330 6.000 3.659

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Cm243 0.010 5.786 5.820 - .0340.02 1.29 7.9 22.6 0.102E-04

Cm244 5.796 5.820 -. 024 16.5 0.743E-05
2 Pu238 0.217 5.499 5.502 -. 0030.02 27.56 1.7 487.7 0.220E-03

Am241 5.480 5.502 -.022 373.5 0.168E-03
3 Am243 0.725 5.276 5.288 -.0120.02 91.92

---------
0.9 1182.8 0.533E-03

Tota ls:
-----
0.952 <--valid peaks only--> 120.78

DETECTOR CALIBRATION
Energy(MEV) = 4.070 + (0.0047)*Channel

Energy range ( MeV): 4.070 TO 6.476
Efficiency = 0.0785 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 60877.0 100.000
Smoothed 60877.0 100.000
Composite fit 57975.3 95.233
Residuals 2901.7 4.767

Analyzed by:

;A3'Z-'



' Spectrum 4a4930.CNF
1 Legend: Raw =.... Modeled Peaks - 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

...3.

Display Max.: 26002.9
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Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

Data'Dump for
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 1.
2. 1.
0. 0.
1. 0.
1. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 1.
1. 1.
0. 0.
0. 0.
0. 4.
9. 4.
9. 6.

27. 60.
117. 127..
975. 1131.

4050. 2947.
221. 176.
34. 24.
85. 121.

770. 1022.
262. 181.

4. 5.
0. 0.
0. 0.
3. 3.

22.
61 45.

0.
0. 0.
0. 0.
1. 0.
0. 0.
1. 3.
6. 4.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

AEA Spectrum:
0. 0.
0. 0.
2. 1.
0. 1.
0. 0.
0. 1.
1. 1.
0. 0.
0. 0.
0. 0.
1. 0.
1. 1.
1. 0.
0. 0.
0. 0.
1. 0.
1. 0.
0. 0.
0. 1.
2. 1.
2. 2.
3. 2.
5. 15.

63. 60.
153. 192.

1370. 1715.
1953. 1239.
167. 141.
25. 25.

165. 2
1195. 33 '
143. 20.

1. 0.
0. 0.
0. 0.
3. 4.

18. 30.
49. 51.
0. 0.
0. 0.
0. 0.
0. 0.
2. 0.
2. 4.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

4a4930.CNF
0. 0. 0. 0. 0.
0. 0. 0. 0. 1.
0. 0. 0. 0. 2.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 1.
0. 0. 0. 1. 1.
0. 1. 0. 3. 0.
1. 1. 0. 0. 0.
0. 0. 0. 0. 1.
0. 0. 0. 1. 1.
2. 0. 2. 0. 2.
0. 1. 0. 1. 1.
0. 1. 1. 0. 0.
1. 0. 2. 1. 1.
3. 1. 1. 0. 1.
1. 4. 2. 0. 0.
2. 1. 1. 2. 0.
2. 1. 0. 1. 4.
1. 1. 2. 2. 3.
6. 1. 5. 6. 9.
6. 15. 14. 20. 21.

66. 81. 97. 106. 117.
241. 350. 461. 590. 682.

2320. 3035. 3782. 4563. 913
677. 423. 318. 258.

.

88. 74. 53. 25. 18.
38. 31. 28. 47. 58.

229. 290. 315. 385. 441.
1279. 1218. 1040. 691. 478.

94. 76. 56. 35. 13.
0. 0. 0. 1. 0.
0. 0. 0. 0. 0.
0. 0. 1. 0. 2.
3. 10. 4. 6. 7.

22. 18. 35. 28. 33.
46. 19. 15. 6. 3.
0. 0. 0. 0. 1.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 1. 0. 0.
1. 2. 1. 0. 2.
2. 2. 2. 5. 7.
1. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 1. 1.
0. 2. 0. 0. 2.
0. 0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0

2134

0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
0.
1.
0.
3.
0.
2.
2.
2.
1.
3.
4.
9.

26.
106.
791.

4758.
218.
15.
67.

619.
323.
13.
1.
0.
1.
7.

36.
1.
1.
0.
0.
0.
0.
6.
0.
0.
0.
0.
0.
0.
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WHGSD-WM-DP-074, REV.0
S94T000067-DUP

File ID: 5a5858.CNF

Counted on: 12/18/94 @ 8:20
Detector: AEA5
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak
ID
1?
2
3

Peak
ID Isotope
1
2 Am241

Pu238
3 Am243

Pu240

Totals:

Peak height
Initial Final

13.5 13.5
322.5 322.5

1460.8 1460.8

Peak center
Initial Final

372.966 372.966
306.069 306.067
259.535 259.511

FWHM
Initial Final
20.000 12.929
22.000 18.042
20.000 18.023

PEAK RESULTS
Peak Error Limit: 25%

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
???? 5.827 0.66 11.0

0.198 5.480 5.513 -.0330.08 16.46 2.2
5.499 5.513 -.014

0.789 5.276 5.294 -.0180.08 65.44 1.1
5.144 5.294 -.150

0.987 <--valid peaks only--> 81.90

DETECTOR CALIBRATION
Energy(MEV) = 4.075 + (0.0047)*Channel

Energy range (MeV): 4.075 TO 6.481
Efficiency - 0.2601 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
39814.0
39813.7
39634.5

179.5

Analyzed by:

Tau
Initial Final
10.000 3.496
11.000 5.599
10.000 8.923

Activity
d/m uCi/ea

67.3 0.303E-04
87.9 0.396E-04

254.1 0.114E-03
251.6 0.113E-03

% Recovery
100.000
99.999
99.549
0.451

.,
1
3J

^.



Spectrum 5a5858.CNF
1 Legend: Raw -.... Modeled Peaks - 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0
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Display Max.: 11119.7
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 1. 0.
31 3. 0.
41 3. 3.
51 1. 2.
61 1. 1.
71 1. 0.
81 3. 1.
91 3. 2.

101 3. 2.
111 1. 1.
121 0. 2.
131 7. 1.
141 2. 0.
151 3. 0.
161 4. 1.
171 1. 2.
181 2. 2.
191 5. 3.
201 5. 3.
211 5. 9.
221 11. 8.
231 50. 57.
241 216. 245.
251 987. 1141.
261 1498. 1403.
271 379. 364.
281 71. 65.
291 93. 128.
301 273. 319.
311 266. 201.
321 39. 35.
331 0. 1.
341 3. 1.
351 4. 7.
361 7. 10.
371 14. 12.
381 8. 4.
391 0. 2.
401 0. 0.
411 0. 1.
421 0. 1.
431 0. 3.
441 0. 3.
451 0. 0.
461 0. 0.
471 1. 1.
481 0. 0.
491 1. 0.
511 0. 0.

AEA Spectrwa:
0. 0.
0. 0.
1. 3.
1. 0.
3. 1.
1. 2.
1. 2.
0. 1.
5. 3.
0. 2.
1. 0.
1. 2.
0. 1.
1. 1.
3. 0.
1. 0.
1. 2.
4. 3.
0. 6.
3. 4.
4. 8.
7. 6.

13. 19.
62. 72.

329. 388.
1206. 1285.
1252. 1233.
271. 209.
37. 57.

141. 176.
307. 311.
190. 186.
19. 20.
0. 0.
1. 3.
1. 3.

. 9.
12.
3.

0. 0.
0. 0.
0. 1.
0. 0.
1. 2.
3. 0.
0. 1.
0. 0.
0. 0.
0. 1.
0. 0.

5a5858.CNF
0. 0. 0. 0. 0. 0.
0. 0. 1. 1. 2. 1.
3. 2. 1. 1. 0. 4.
2. 0. 0. 4. 0. 2.
1. 1. 2. 0. 0. 1.
2. 1. 0. 0. 2. 2.
1. 0. 0. 0. 3. 3.
1. 3. 0. 0. 0. 3.
1. 2. 1. 0. 0. 2.
0. 1. 2. 3. 0. 2.
0. 1. 1. 0. 0. 0.
2. 0. 3. 0. 3. 0.
2. 3. 0. 1. 2. 0.
1. 2. 2. 1. 1. 3.
3. 2. 2. 2. 2. 3.
0. 3. 3. 1. 1. 3.
5. 1. 1. 3. 2. 2.
2. 1. 4. 2. 0. 4.
3. 2. 1. 4. 0. 4.
5. 9. 4. 7. 4. 12.
8. 6. 10. 9. 3. 10.

14. 11. 13. 6. 20. 18.
31. 12. 25. 27. 32. 48.
95. 84. 130. 132. 154. 181.

419. 525. 577. 641. 755.
^1364. 1489. 1428. 1525. 1529. 54

1042. 941. 845. 752. 591. 514.
185. 118. 136. 102. 83. 71.
58. 60. 70. 73. 75. 81.

182. 2 241. 243. 248. 297.
342. 4 331. 313. 297. 281.
140. 129. 109. 64. 58. 54.
15. 14. 12. 5. 6. 0.
1. 2. 0. 1. 1. 0.
2. 0. 2. 3. ^ 1. 3.
4. 3. 5. 4. 6.
9. 9. 9. ^ 12. 11.

12. 14. 9. . 8. 8.
1. 0. 3. 1. 3. 0.
0. 2. 0. 0. 0. 0.
1. 0. 0. 0. 0. 0.
1. 0. 0. 0. 0. 1.
1. 1. 0. 3. 1. 0.
0. 2. 1. 1. 2. 1.
1. 0. 2. 0. 2. 0.
1. 0. 1. 0. 0. 0.
0. 1. 0. 1. 0. 0.
0. 0. 1. 1. 1. 0.
0. 0. 1. 1. 0. 2.
0. 0. 0. 1. 0. 0.

WHC-SD-WM-DP-074, REV. 0

2137
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LABCORE Data Entry Template T2-for Worklist# 285

Analyst: P,IZ L Instrument: AMOI Method: LA-953-103 4_4&- )9-
^

Worklist Comment: Contact chemist for sample size. --LLF WHC-SD-INM-DP-074, REV. 0
Seg Type Sample8 Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @AM24102 AM24101 SOLID N/A uCi/g

1 BLNK-PREP @AM24102 AM24101E SOLID N/A % Ct.

1 BLNK-PREP @AM24102 AM24101T SOLID N/A % Rec

1 BLNK-PREP @AM24102 CM24301 SOLID N/A uCi/g

1 BLNK-PREP @AM24102 CM24301E SOLID N/A % Ct.

2 STD p 3 g''t3 @AM24102 AM24101 SOLID N/A uCi/g

2 STD @AM24102 AM24101E SOLID N/A % Ct.

2 STD @AM24102 AM24101T SOLID N/A % Rec

3 SAMPLE S94T000299 0 @AM24102 AM24101 SOLID N/A uCi/g

3 SAMPLE S94T000299 0 @AM24102 AM24101E SOLID N/A % Ct.

3 SAMPLE S94T000299 0 @AM24102 AM24101T SOLID N/A % Rec

3 SAMPLE S94T000299 0 @AM24102 CM24301 SOLID N/A uCi/g

3 SAMPLE S94T000299 0 @AM24102 CM24301E SOLID N/A % Ct.

4 DUP S94T000299 0 @AM24102 AM24101 SOLID N/A uCi/g

4 DUP S94T000299 0 @AM24102 AM24101E SOLID N/A % Ct.

4 DUP S94T000299 0 @AM24102 AM24101T SOLID N/A % Rec

4 DUP S94T000299 0 @AM24102 CM24301 SOLID N/A uCi/g

4 DUP S94T000299 0 @AM24102 CM24301E SOLID N/A % Ct.

5 SAMPLE S94T000300 0 @AM24102 AM24101 SOLID N/A uCi/g

5 SAMPLE S94T000300 0 @AM24102 AM24101E SOLID N/A % Ct.

Data Entry Comments:

Units shownfor QC (SPK) may not reflect the actual units. Page: 1

^^1^^



LABCORE Data Entry Template for Worklist# 285

Analyst: 4^. L Instrument: AMOI Method: LA-953-103

Worklist Comment: Contact chemist for sample size. --LLF

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit
5 SAMPLE S94T000300 0 @AM24102 AM24101T SOLID N/A % Rec

5 SAMPLE 594T000300 0 @AM24102 CM24301 SOLID N/A uCi/g

5 SAMPLE S94T000300 0 @AM24102 CM24301E SOLID N/A % Ct.

6 DUP S94T000300 0 @AM24102 AM24101 SOLID N/A uCi/g

6 DUP S94T000300 0 @AM24102 AM24101E SOLID N/A % Ct.

6 DUP 594T000300 0 @AM24102 AM24101T SOLID N/A % Rec

6 DUP S94T000300 0 @AM24102 CM24301 SOLID N/A uCi/g

6 DUP 594T000300 0 @AM24102 CM24301E SOLID N/A % Ct.

C 4,06
na ys ignature

/1^1- (C3iIn' 1 +.-----

Data Entry Comments:

Final page for worklist # 285

I^ate /

WHC-SD-WM-DP-074, REV. 0

Units shown for QC (SPK) may not reflect the actual units. Page: 2

213.9



WHC-SD-WM-DP-074, REV.0

BEST AVAILABLE COPY

a^q'^
ia

Am-241 : LA-953-103(A-1) SOLID I BLANK

Cm-243/244 pCUg = CM • SPKA * SPKV' DF' (1000mUL) I (C243 * SS * Dg/L * (2220000dpm/NCi))
Am-241 yCUg = C241 • SPKA • SPKV • DF • (1000mUL) / (C243 • SS • Dg/L • (222000odpm/yCi))
Tracer % Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA' SPKV)) • 100
Relativee Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 • 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 * 100
NOTE: Am 241 Result Is a LESS THAN Value

Form 953103WB Rev. 1.0
e'14

0
Page 1 of 1



WHC-SD-WM-DP-074, REV. 0

^j^
v` q4
(a

Am-241 : LA-953-103(A-1) LIQUID I STANDARD

3/244 uCi/L = CM • SPKA • SPKV • DF • DDF • (1000mUL) / (C243 • SS • (2220000dpm/NCi))
1 pCilL = C241 ' SPKA • SPKV • DF • DDF' (100omUL) / (C243 • SS • (222000odpm/yCi))
% Recovery = ((ATOT / MfN CTd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100
e Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 • 100
e Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 • 100

m 241 CUmL 2.47E-02 Detection
Cm 2431244 pC1/mL < 2.79E-03 Level In
Relative counting error Am-241 6.5% CI/mL
Relatlvecountin error (Cm-2431244 ) ^ 138.6% <•<.<H
m-243 Tracer Recove ry 74.6% 2.79E-03

Form 953103WB Rev. 1.0

2'141
Page 1 of 1



WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID I SAMPLE

Cm-243f244 yCi/g = CM • SPKA • SPKV' DF' (1000mUL) /(C243' SS * Dg/L •(2220000dpm/NCi))
m-241 uCi/g = C241 ' SPKA • SPKV' DF "(t000mUL) /(C243' SS • DglL' (2220000dpm/NCi))

ftracer % Recovery = ((ATOT / MIN CT'd - BKG)' 2' (C243 / (C241 + C243)) / (SPKA • SPKV))' 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243))' 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(i/C243))' 1.96' 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 pCUg = < 1.52E-02 Detection
Cm 243/244 CI/

M
< 1.52E-02 Level In

Relative countln error Am-241 = 19.2% CU
Relative counting error Cm-243/244 113.2%
m-243 Tracer Recove ^ 77.5% 1.52E-02

Form 953103WB Rev. 1.0 1 1 Page 1 of 1
A^1^1^



WHC-SD-WM-DP-074, REV. 0

1a•

Am-241 : LA-953-103(A-1) SOLID DUPLICATE

A
al

Cm-2431244 NCUg = CM' SPKA • SPKV' DF •(1000mUL) /(C243' SS' Dg/L' (2220000dpm/NCi))
m-241 uCUg = C241 ' SPKA • SPKV' DF •(1000mUL) /(C243' SS' Dg/L •(2220000dpm/NCi))
raoer % Recovery = ((ATOT / MIN CT'd - BKG)' 2' (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100

Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243))' 1.96' 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243))' 1.96' 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 CU < 1.47E-02 Detection
Cm 2431244 CU = < 1.47E-02 Level In
Relative countin error Am-241 17.3% CU
Relatlvecountln error Cm-243/244 - 62.1% ^ ^...'^.
m-243 Tracer Recovery ^ 76.8% 1.47E-02

Form 953103WB Rev. 1.0 Page 1 of 1

::1,13



WHC-SD-WM-DP-074, REV. 0

C/}" -

Am-241 : LA-953-103(A-1) SOLID SAMPLE

3/244 NCi/g = CM • SPKA' SPKV • DF • (1000mUL) / (C243 • SS • Dg/L • (2220000dpm/NCi))
I pCilg = C241 ' SPKA • SPKV • DF • (100omUL) / (C243 • SS • Dg/L • (222000odpm/pCi))
% Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100
: Counting Error (Am-241) = Square Root of ((1 / C241) +( 1/C243)) • 1.96 * 100
a Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96' 100

m 241 pCI/g = 7.11E-01 Detection
Cm 2431244 CI/ ^ < 1.02E-01 Level In
Relative counting error Am-241 6.9% Cg
Relative counting error (Cm-2431244 ) ^ 22.5%
m-243 Tracer Recove ry 26.5% 1.02E-01

Form 953103WB Rev. 1.0

:^L14
Page 1 of 1



S

WHC-SD-WM-DP-074, REV. 0

0-,+

i
CILIA

Am-241 : LA-953-103(A-1) SOLID

3/244 NGIg = CM • SPKA • SPKV' DF • (1000mUL) / (C243 • SS • Dg/L `(2220000dpm/NCi))
1 NCi/g = C241 • SPKA • SPKV' DF •(1000mUL) / (C243' SS • Dg/L' (2220000dpm/NCi))
% Recovery = ((ATOT / MIN CT'd - BKG) • 2' (C243 / ( C241 + C243)) / (SPKA' SPKV)) * 100
e Counting Error (Am-241) = Square Root of ( (1 / C241) + ( 1/C243))' 1.96' 100
e Countlng Error ( Cm-243/244) = Square Root of ((1 / CM) +(1/C243))' 1.96' 100

m 241 CII 8.25E-01 Detection
Cm 243/244 CU < 1.13E-01 Level In
Relatlve countin error (Am-241 )
E =

6.8% Cg
Relatlve countin error Cm-243/244 = 21.2%
m-243 Tracer Recovery 23.8% 1.13E-01

Form 953103WB Rev. 1.0 r. Page 1 of 1
%V.14J



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WHC-SD-WM-DP-074, REV. 0
BLANK

File ID: 2a2735.CNF

Counted on: 12/20/94 @18:19
Detector: AEA2
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 854.4 854.4 256.868 256.868 22.000 16.196 11.000 8.590

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am243 0.973 5.276 5.279 - .0030.07 36.18 1.5 608.1 0.274E-03

Pu240 5.144 5.279 -.135 602.0 0.271E-03
----- ---------

Totals: 0.973 <--valid peaks only--> 36.18

DETECTOR CALIBRATION
Energy(MEV) - 4.097 + ( 0.0046)*Channel

Energy range ( MeV): 4.097 TO 6.452
Efficiency = 0.0601 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 17850.0 100.000
Smoothed 17850.0 100.000
Composite fit 17369.0 97.305
Residuals 481.0 2.695

Analyzed by:
DM

i.1•fV



Spectrum 2a2735.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

Display Max.: 5865.3
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 0. 0.
31 0. 0.
41 0. 0.
51 0. 0.
61 0. 0.
71 1. 0.
81 0. 1.
91 0. 0.

101 1. 0.
111 2. 0.
121 2. 1.
131 0. 0.
141 1. 3.
151 3. 3.
161 4. 2.
171 1. 2.
181 2. 3.
191 4. 2.
201 4. 6.
211 9. 7.
221 10. 8.
231 37. 41.
241 179. 174.
251 721. 782.
261 711. 635.
271 100. 93.
281 9. 7.
291 2. 1.
301 4. 3.
311 0. 2.
321 1. 1.
331 1. 0.
341 1. 0.
351 2. 1.
361 ^ 1.
371 1.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 3. 0.
431 1. 1.
441 0. 2.
451 0. 0.
461 0. 0.
471 1. 0.
481 1. 1.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
1. 0.
0. 0.
0. 2.
0. 1.
0. 0.
1. 0.
1. 5.
2. 4.
2. 2.
2. 1.
1. 2.
2. 1.
0. 3.
3. 7.
3. 14.

19. 8.
55. 48.

265. 304.
782. 852.
579. 493.
58. 60.
3. 0.

2.
3.

0. 1.
1. 0.
0. 1.
1. 0.
1. 0.
1. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 1.
0. 0.
0. 0.
0. 0.
0. 2.
2. 0.
0. 1.

2a2735.CNF
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
2. 2.
1. 0.
0. 1.
0. 2.
1. 2.
2. 2.
1. 2.
0. 2.
2. 0.
5. 0.
3. 1.
0. 2.
0. 2.
1. 2.
3. 7.
4. 8.
9. 9.

12. 20.
57. 66.

318. 398.
874.
392. 306.
40. 30.
0. 1.
1. 4.
0. 1.
0. 1.
1. 0.
1. 0.
2. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
1. 0.
0. 1.
0. 1.
0. 0.
0. 0.

0. 0. 0. 0.
1. 0. 0. 0.
0. 1. 1. 1.
0. 0. 0. 0.
0. 3. 2. 0.
3. 0. 0. 0.
0. 0. 1. 1.
0. 0. 1. 1.
0. 0. 1. 1.
2. 1. 0. 0.
1. 0. 1. 2.
0. 0. 0. 1.
1. 2. 4. 1.
1. 0. 2. 3.
3. 1. 3. 2.
1. 1. 0. 4.
4. 0. 4. 3.
4. 4. 1. 3.
5. 2. 3. 2.
3. 3. 0. 2.
6. 5. 5. 7.

10. 11. 12. 9.
21. 13. 23. 28.
92. 93. 132. 124.

402. 506. 564. 646.
892. 881. 835. 780.
242. 208. 171. 142.
27. 18. 16. 9.
0. 2. 4. 1.
1. 1. 3. 4.
3. 0. 3. 0.
0. 0. 0. 0.
0. 0. 2. 1.
0. 0. 0. 0.
1. 1. 2. 2.
0. 0. 1. 0.
1. 1. 0. 1.
1. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
0. 1. 1. 1.
1. 1. 1. 2.
1. 0. 1. 1.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0

L1-ls



Westinghouse Hanford Co. /,2-^-(° -(/lel

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WHC-SD-WM-DP-074, REV. 0
STD

File ID: 3a3465.CNF

Counted on: 12/20/94 @18:20
Detector: AEA3
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1402.5 1402.5 314.004 314.004 24.000 21.960 12.000 2.173
2 1958.3 1958.3 267.876 267.519 20.000 14.626 10.000 2.322
3? 0.0 0.1 191.985 191.985 0.000 0.100 0.000 0.100

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.561 5.480 5.557 -. 0770.10 142.76 0.7 580.1 0.261E-03

Pu238 5.499 5.557 -.058 757.4 0.341E-03
2 Am243 0.531 5.276 5.338 -. 0620.07 135.04 0.9 521.0 0.235E-03
3 ???? 4.983 0.00 *****

Totals:
-----
1.092

-
<--valid peaks only-->

--------
277.80

DETECTOR CALIBRATION
Energy(MEV) - 4.081 + (0.0047)*Channel

Energy range (MeV): 4.081 TO 6.487
Efficiency = 0.2618 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 122069.0 100.000
Smoothed 122069.0 100.000
Composite fit 133349.6 109.241
Residuals -11280.6 -9.241

Analyzed by:

'Z1.119



Spectrum 3a3465.CNF
1 Legend: Raw =.... Modeled Peaks - 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

Display Max.: 18216.0

2
3
12
1 2

.1 2

..1 2

...1. 2
1. ........2

....1 . .............2....... .....
....1 . ....................2............

1 . ................................2......
1. .......... ..........................2..............

........1.. .......2 .................
...2 ..............1...

.....................1..
............................ 1
.................................... 1

................. .................1
... ..............1.
....1^

'.ZJ^



Raw Data Dump for AEA Spectrum: 3a3465.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 3. 0. 2.
21 0. 1. 0. 0. 1. 1. 1. 0. 1. 0.
31 0. 1. 0. 1. 0. 0. 0. 0. 1. 0.
41 0. 0. 2. 0. 0. 0. 0. 1. 1. 1.
51 1. 1. 0. 1. 0. 2. 1. 0. 0. 0.
61 1. 0. 1. 0. 1. 1. 0. 0. 0. 0.
71 0. 0. 1. 1. 3. 0. 1. 0. 0. 0.
81 2. 1. 0. 1. 1. 1. 1. 0. 0. 0.
91 2. 0. 0. 1. 0. 1. 1. 1. 2. 1.

101 2. 1. 0. 3. 1. 2. 1. 2. 4. 2.
111 2. 1. 3. 3. 0. 2. 1. 1. 1. 2.
121 2. 2. 2. 0. 1. 2. 1. 2. 0. 0.
131 0. 2. 1. 1. 2. 2. 2. 4. 1. 6.
141 2. 3. 7. 1. 4. 2. 0. 1. 4. 2.
151 2. 8. 4. 3. 3. 2. 6. 5. 5. 6.
161 2. 7. 4. 4. 3. 8. 3. 7. 5. 8.
171 5. 5. 7. 9. 3. 12. 8. 6. 9. 9.
181 9. 14. 7. 13. 14. 13. 7. 22. 17. 23.
191 15. 21. 20. 20. 11. 16. 19. 19. 16. 17.
201 19. 23. 30. 35. 33. 22. 41. 35. 40. 50.
211 42. 52. 60. 55. 52. 68. 54. 62. 88. 81.
221 62. 113. 128. 110. 133. 159. 153. 154. 189. 213.
231 250. 278. 345. 382. 428. 496. 588. 642. 781. 899.
241 1070. 1126. 1262. 1364. 1505. 1484. 1527. 1494. 1516. 1498.
251•^ 1433. 1462. 1499. 1455. 1571. 1557. 1571. 9. 1795. 1850.
261 1953. 2017. 2168. 2290. 2378. 2392. 2400. 247 2469. 2261.
77 1 2168. 2164. 1902. 1733. 1658. 1457. 1233. 1147. 917. 802.
281 707. 607. 565. 576. 552. 657. 731. 706. 795. 861.
291 871. 963. 921. 898. 890. 868. 922. 912. 930. 933.
301 940. 913. 9 65, 1042. 1087. 1124. 1084. 1188. 1308. 1337.
311 1387. 1428. 1471 1471. 1397. 1396. 1350. 1261. 1225. 1117.
321 1023. 887. 682. 575. 461. 355. 279. 214. 196.
331 134. 122. 83. 59. 35. 24. 14. 15. 10. 2.
341 2. 0. 2. 0. 0. 0. 0. 0. 0. 0.
351 1. 0. 0. 0. 1. 0. 1. 0. 0.
361 0. 1. 0. 0. 0. 1. 0. 1.
3 71 0 . 2 2. 0. 0. 0. 0. 0. 0.
381 0. 1.

Y
1. 0. 0. 0. 0. 0. 0.

391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 1. 0. 1. 1. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 2. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM-DP-074, REV.0

,4]_i1



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WHC-SD-WM-DP-074, REV. 0
S94T000299SAM

File ID: 4a4936.CNF

Counted on: 12/20/94 @18:21
Detector: AEA4
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak heivht Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 83.8 83.8 305.664 305.664 12.000 4.818 6.000 3.450
2 4196.5 4196.5 260.220 260.220 12.000 3.881 6.000 3.599

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu238 0.021 5.499 5.491 0.0080.02 2.08 6.2 23.4 0.105E-04

Am241 5.480 5.491 -.011 17.9 0.806E-05
2 Am243 0.905 5.276 5.282 -. 0060.02 89.87

---------
0.9 733.3 0.330E-03

Totals:
-----
0.926 <--valid peaks only--> 91.96

DETECTOR CALIBRATION
Energy(MEV) = 4.085 + ( 0.0046)*Channel

Energy range ( MeV): 4.085 TO 6.440
Efficiency - 0.1238 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
47689.0
47689.0
44142.6
3546.4

Analyzed by:

a2

% Recovery
100.000
100.000
92.563
7.437



I Spectrum 4a4936.CNF
1 Legend: Raw =.... Modeled Peaks - 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

.2..

Display Max.: 27399.2
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 2. 0.
31 0. 0.
41 0. 0.
51 0. 1.
61 1. 0.
71 1. 0.
81 1. 1.
91 1. 0.

101 0. 0.
111 1. 0.
121 0. 1.
131 1. 1.
141 1. 2.
151 1. 1.
161 3. 3.
171 1. 2.
181 0. 3.
191 4. 3.
201 8. 4.
211 6. 12.
221 22. 17.
231 29. 49.
241 152. 161.
251 773. 909.
261 4907. 4032.
271 206. 218.
281 11. 4.
291 5. 8.
301 40. 65.
311 19. 18.
321 0. 2.
331 0. 0.
341 0. 0.
351 2.
3 61 1. 3
371 2. ^
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 1. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 1. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 1.
0. 1.
0. 1.
0. 0.
0. 0.
1. 0.
2. 0.
2. 0.
0. 0.
0. 1.
1. 1.
1. 2.
4. 3.
1. 4.
3. B.

15. 7.
11. 19.
55. 38.

151. 159.
1013. 1119.
2939. 1806.
181. 149.

3. 2.
11. 10.
62. 92.
9. 12.
1. 0.
0. 0.
0. 0.
2. 0.
1. 2.
3. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

4a4936.CNF
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 2.
0. 0.
0. 0.
1. 0.
1. 0.
1. 2.
0. 2.
2. 2.
1. 0.
1. 0.
0. 3.
6. 1.
1. 2.
7. 7.

11. 15.
19. 33.
73. 83.

185. 237.
1485. 2122.
1064. 557.
115. 80.

1. 2.
16.
96. 106-
9.
0. 0.
0. 1.
0. 1.
0. 2.
2. 0.
3. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
2. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 1. 0.
1. 1. 0. 0.
0. 1. 0. 1.
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 1.
1. 1. 1. 0.
0. 0. 1. 1.
2. 0. 0. 0.
3. 0. 1. 1.
0. 0. 0. 0.
1. 2. 0. 0.
2. 2. 2. 1.
1. 1. 0. 1.
3. 2. 2. 2.
5. 1. 3. 2.
9. 3. 10. 7.
7. 6. 6. B.

14. 12. 14. 20.
25. 28. 36. 44.
88. 106. 127. 124.

322. 446. 570. 5.
3012. 4020. 4930. 5267
350. 275. 259.

.

63. 46. 21. 8.
4. 2. 4. 4.

26. 24. 25. 36.
90. 60. 58. 34.
4. 3. 3. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 2.
0. 0. 0. 0.
3. 1. 2. 0.
2. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 3.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 0.
1. 0. 0. 0.
0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0

'.'154



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT
WHC-SD-WM-DP-074, REV.0

SAMPLE
S94T000299DUP

File ID: 5a5863.CNF

Counted on: 12/20/94 @18:22
Detector: AEA5
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 115.6 115.6 303.572 303.572 26.000 23.398 13.000 1.707
2 3291.8 3291.8 258.733 258.710 22.000 19.334 11.000 9.628

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.090 5.480 5.505 -.0250.11 14.92 2.3 111.0 0.500E-04

Pu238 5.499 5.505 -. 006 144.9 0.653E-04
2 Am243 0.915 5.276 5.294 -. 0180.09 151.63 0.7 1071.0 0.482E-03

Pu240 5.144 5.294 - .150
----- --

1060.3 0.478E-03

Totals:
-------

1.005 <--valid peaks only--> 166.55

DETECTOR CALIBRATION
Energy(MEV) = 4.078 + ( 0.0047)*Channel

Energy range ( MeV): 4.078 TO 6.484
Efficiency = 0.1430 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 79540.0 100.000
Smoothed 79540.0 100.000
Composite fit 79948.5 100.514
Residuals -408.5 -0.514

Analyzed by:
DM

^ 1JJ



Spectrum 5a5863.CNF
1 Legend: Raw = .... Modeled Peaks - 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

Display Max.: 25376.0

1
1
1
12
1....2.
1 .................. 2..
1 .................................................... 2.
1 .................................. .............................2..
1 ................................i.
1......i.
1
.1
.1
.1
1

^:156



Raw'uata Dump for AEA Spectrum: 5a5863.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 2. 1. 4. 3.
21 3. 3. 2. 1. 1. 1. 4. 2. 3. 5.
31 1. 3. 3. 1. 4. 1. 0. 3. 1. 1.
41 2. 1. 4. 2. 3. 1. 3. 1. 4. 4.
51 2. 3. 3. 0. 4. 5. 3. 4. 3. 4.
61 3. 3. 2. 3. 2. 1. 0. 2. 1. 4.
71 1. B. 4. 3. 3. 0. 3. 4. 1. 3.
81 2. 3. 3. 4. 3. 0. 5. 3. 2. 1.
91 4. 3. 3. 2. 1. 3. 1. 1. 2. 5.

101 2. 1. 4. 0. 3. 2. 5. 2. 2. 5.
111 6. 6. 6. 3. 4. 2. 3. 4. 5. 3.
121 4. 7. 3. 5. 4. 3. 2. 4. 4. 3.
131 3. 2. 5. 4. 0. 3. 5. 7. 6. 4.
141 5. 5. 4. 2. 4. 6. 1. 2. 2. 6.
151 3. 6. 3. 6. 4. 8. 7. 4. 7. 3.
161 4. 8. 2. 4. 4. 3. 3. 8. 7. 4.
171 6. 7. 4. 7. 5. 3. 9. 9. 8. 2.
181 8. 10. 10. 9. 13. 8. 11. 13. 12. 10.
191 6. 11. 13. 13. 10. 15. 13. 16. 19. 21.
201 25. 13. 19. 21. 20. 25. 27. 40. 26. 35.
211 40. 29. 38. 34. 50. 52. 41. 54. 44. 52.
221 72. 66. 77. 79. 88. 97. 91. 122. 143. 143.
231 162. 200. 229. 220. 278. 310. 380. 386. 452. 559.
241 625. 788. 863. 951. 1193. 1266. 1422. 1J_18-., 1890. 2209.
251 2442. 2583. 2820. 3118. 3191. 3493. 3476. 530 3478. 3379.
261 3268. 3067. 3042. 2696. 2340. 2148. 1790.

•
1350. 1098.

271 943. 747. 606. 427. 369. 291. 257. 195. 142. 122.
281 88. 67. 49. 62. 45. 41. 35. 39. 31. 47.
291 53. 54. 62. 69. 81. 70. 101. 99. 96.
301 110. 125. 134 115. 115. 108. 103. 108. 102. 81.
311 84. 69. 50. 49. 43. 35. 23. 27. 10.
321 12. 13. 8. 6. 5. 2. 0. 1. 0. 0.
331 3. 1. 3. 2. 2. 1. 1. 1. 0. 1.
341 0. 1. 1. 0. 0. 1. 1. 4. 1. 4.
351 0. 0." 1. 2. 0. 1. 1. 2. 5.
361 4. 4. 3. 6. 4. 3. 5. 4.
371 6. 8. 0 3. 4. 6. 4. 6. 4. 4.
381 5. 1. 0. 1. 1. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
431 0. 1. 1. 0. 1. 1. 1. 1. 2. 0.
441 1. 0. 0. 0. 0. 0. 1. 0. 0. 0.
451 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 1. 0. 1. 0. 0. 1. 0.
471 1. 0. 0. 1. 0. 1. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 1. 1. 1.
491 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
511 0. 0.

WHC-SD-WM-DP-074, REV. 0

".'.1 57



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

sAMPLE WHGSD-WM-DP-074, REV. 0
S94T000300SAM

File ID: 6a6689.CNF

Counted on: 12/20/94 @18:23
Detector: AEA6
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 67.5 67.5 372.421 372.421 14.000 8.669 7.000 3.407
2 1705.7 1705.7 304.077 304.077 16.000 10.378 8.000 4.114
3 1276.6 1276.6 257.683 257.646 16.000 9.281 8.000 3.709

PEAK RESULTS
Peak Error Limit: 25%

A N A L Y S I S

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Cm244 0.021 5.796 5.807 -.0110.04 2.51 5.6 21.6 0.972E-05

Cm243 5.786 5.807 -.021 29.6 0.133E-04
2 Am241 0.548 5.480 5.492 -.0120.05 66.84 1.1 610.3 0.275E-03

Pu238 5.499 5.492 0.007 796.8 0.359E-03
3 Am243 0.395 5.276 5.279 -.0030.04 48.21 1.3 418.0 0.188E-03

Tota ls:
-----
0.964 <--valid peaks only-->

---------
117.56

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0046)*Channel

Energy range (MeV): 4.093 TO 6.449
Efficiency = 0.1165 CPM/DPM

TOTAL COUNT DATA:

Item Total
58566.0
58566.0
56432.9
2133.1

% Recovery
100.000
100.000
96.358
3.642

Raw spectrum
Smoothed
Composite fit
Residuals

Analyzed by:

Z158



Spectrum 6a6689.CNF
1 Legend: Raw e.... Modeled Peaks - 1,2,.., etc Display Max.: 11307.6

WHC-SD-WM-DP-074, REV. 0
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Raw Data Dump for AEA Spectrum: 6a6689.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 2.
21 0. 0. 1. 0. 1. 2. 1. 1. 0. 0.
31 1. 2. 0. 0. 0. 0. 1. 0. 1. 2.
41 1. 0. 1. 1. 0. 1. 1. 0. 2. 3.
51 0. 1. 2. 1. 2. 1. 0. 0. 2. 2.
61 2. 1. 0. 1. 0. 4. 3. 1. 2. 1.
71 2. 0. 1. 1. 0. 1. 1. 1. 2. 1.
81 0. 1. 0. 3. 2. 3. 1. 2. 1. 4.
91 1. 1. 2. 2. 2. 4. 1. 2. 5. 3.

101 2. 2. 5. 3. 0. 0. 4. 2. 3. 1.
111 1. 2. 1. 3. 1. 2. 6. 5. 4. 2.
121 6. 3. 3. 2. 3. 6. 4. 5. 2. 5.
131 5. 1. 4. 1. 3. 2. 9. 5. 4. 8.
141 7. 7. 8. 6. 4. 4. 0. 4. 3. 7.
151 2. 9. 4. 12. 4. 4. 4. 8. 9. 9.
161 7. 10. 10. 6. 5. 7. 5. 5. 10. 14.
171 14. 7. 9. 15. 9. 10. 22. 16. 18. 13.
181 10. 11. 17. 15. 19. 11. 20. 20. 21. 26.
191 19. 16. 17. 19. 14. 25. 20. 19. 26. 22.
201 23. 25. 24. 23. 27. 26. 29. 31. 36. 38.
211 31. 24. 46. 43. 35. 43. 44. 52. 45. 43.
221 52. 49. 50. 59. 70. 59. 79. 85. 85. 96.
231 109. 100. 109. 120. 135. 144. 185. 200. 206. 225.
241 252. 273. 355. 335. 406. 484. 521. 606. 792.
251 852. 947. 1043. 1151. 1218. 1398. 1357.

^
42 1341. 1182.

261 1088. 888. 711. 505. 395. 278. 234.
ZZ1.

186. 188.
271 179. 188. 166. 157. 125. 151. 151. 138. 144. 158.
281 178. 178. 216. 250. 282. 295. 354. 373. 425. 478.
291 544. 565. 640. 897. 1017. 1107. 1216. 1367. 1515.
301 1663. 1805. 1756.

^
1871 1764. 1704. 1509. 1293. 1060. 837.

311 643. 502. 387.

9Z

240. 209. 150. 116. 83. 48.
321 22. 18. 8. 6. 6. 1. 1. 2. 1. 0.
331 2. 3. 2. 1. 2. 1. 0. 1. 2. 2.
341 3. 2. 2. 2. 5. 5. 3. 7. 5. 7.
351 7. 11. 12. 12. 17. 13. 15. 14. 23.
361 24. 33. 30. 39. 28. 54. 37. 55. 0 66.
371 73. 66. 78. 63. 59. 65. 52. 30. 18.
381 13. 3. 5. 1. 0. 0. 0. 0. 0. 1.
391 0. 0. 0. 1. 0. 2. 1. 1. 1. 0.
401 1. 0. 0. 0. 1. 0. 1. 1. 0. 1.
411 1. 3. 1. 0. 0. 0. 0. 2. 1. 1.
421 1. 4. 1. 1. 2. 0. 4. 3. 0. 3.
431 1. 2. 5. 4. 3. 4. 2. 2. 4. 4.
441 3. 5. 3. 3. 2. 3. 4. 0. 1. 0.
451 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
511 0. 0.

WHC-SD-WM-DP-074, REV. 0
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Westinghouse Hanford Co. 1-:2

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT yyHC-SD-WM-DP-074, REV. 0
SAMPLE

S94T000300DUP
File ID: 7a7295.CNF

Counted on: 12/20/94 @18:24
Detector: AEA7
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 66.9 66.9 370.250 370.250 12.000 5.288 6.000 2.773
2 1591.3 1591.3 303.055 303.055 16.000 7.916 8.000 6.254
3 1359.5 1359.5 257.991 257.991 14.000 6.770 7.000 5.400

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Cm244 0.021 5.796 5.803 -.0070.02 1.91 6.5 15.2 0.685E-05

Cm243 5.786 5.803 -.017 20.8 0.939E-05
2 Am241 0.524 5.480 5.487 -.0070.04 46.79 1.3 395.6 0.178E-03

Pu238 5.499 5.487 0.012 516.5 0.233E-03
3 Am243 0.419 5.276 5.276 0.0000.03 37.41

----- ---
1.5 300.4 0.135E-03

Totals:
------

0.965 <--valid peaks only--> 86.11

DETECTOR CALIBRATION
Energy(MEV) = 4.063 + (0.0047)*Channel

Energy range (MeV): 4.063 TO 6.469
Efficiency = 0.1258 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 42830.0 100.000
Smoothed 42830.1 100.000
Composite fit 41336.1 96.512
Residuals 1493.9 3.488

Analyzed by:
DM

":.1^1



Spectrum 7a7295.CNF
1 Legend: Raw =.... Modeled Peaks - 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

3.
......3.

Display Max.: 10286.6

...........................3
............................................... 3

.......3....

..2.
.................2

............................... ..................... 2
........................................2

2.....

1
.1
.1

^^^^ti



Raw Data Dump for AEA Spectrum: 7a7295.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 2. 0. 1.
21 0. 1. 0. 0. 0. 0. 1. 2. 0. 1.
31 1. 0. 2. 0. 1. 1. 0. 1. 1. 0.
41 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
51 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
61 0. 2. 0. 0. 0. 0. 0. 0. 1. 0.
71 0. 0. 1. 0. 0. 0. 2. 1. 0. 0.
81 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
91 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.

101 2. 0. 0. 1. 1. 0. 0. 1. 0. 0.
111 1. 1. 1. 0. 0. 2. 0. 1. 0. 0.
121 0. 1. 1. 1. 1. 0. 1. 1. 0. 0.
131 0. 0. 0. 2. 0. 0. 2. 3. 1. 0.
141 0. 0. 0. 1. 2. 2. 1. 0. 1. 0.
151 0. 0. 1. 0. 1. 1. 0. 0. 1. 1.
161 0. 0. 1. 0. 1. 2. 1. 1. 0. 1.
171 0. 0. 0. 1. 2. 2. 2. 3. 1. 2.
181 0. 3. 2. 2. 3. 1. 2. 0. 2. 0.
191 2. 0. 1. 3. 5. 0. 1. 2. 0. 2.
201 2. 2. 6. 3. 2. 6. 7. 1. 4. 4.
211 12. 4. 7. 4. 10. 6. 9. 11. 8. 7.
221 9. 7. 14. 12. 19. 14. 13. 13. 14. 17.
231 25. 21. 29. 38. 35. 38. 44. 47. 60. 72.
241 63. 86. 90. 128. 160. 183. 250. 311, 351. 429.
251 522. 693. 826. 1024. 1316. 1456. 1526. . 556. 1456. 1319.
261 1074. 789. 611. 433. 326. 222. 182. 117. 117.
271 87. 99. 72. 58. 57. 57. 34. 43. 60. 36.
281 48. 60. 51. 86. 84. 97. 116. 129. 157. 186.
291 247. 309. 478. 544. 674. 795. 1097. 1234. 1544.
301 1633. 1806. 808. 1711. 1518. 1325. 1049. 809. 630. 479.
311 372. 336. 2. 220. 155. 107. 68. 47. 33. 27.
321 6. 6. 1. 0. 1. 2. 0. 0. 0. 0.
331 0. 1. 0. 1. 0. 1. 2. 3. 0. 1.
341 1. 1. 1. 1. 4. 3. 0. 2. 1. 1.
351 3. 6. 4. 8. 6. 4. 14. 15. 20. 23.
361 2Q. 34. 32. 33. 57. 55. 48. 60. 68. 68.
371 0^( 9 61. 40. 46. 32. 16. 8. 4. 4. 0.
381

`-1
0. 0. 0. 0. 0. 0. 0. 0. 1.

391 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
401 1. 0. 0. 0. 0. 0. 0. 1. 0. 1.
411 0. 1. 0. 1. 0. 0. 0. 0. 1. 1.
421 0. 0. 1. 0. 2. 2. 4. 2. 0. 2.
431 2. 6. 6. 4. 4. 5. 1. 4. 6. 5.
441 3. 2. 1. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 1. 0. 1. 0. 0. 0. 0. 2. 1.
481 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 5. 0.

WHGSD-WM-DP-074, REV. 0
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LABCORE Data Entry Template for Worklist# 383 •^ `'

Analyst: kL Instrument: AM01 Method: LA-953-103 P-1

Worklist Comment: See chemist for sample size. --LLF WHC-SD-WM-DP-074, REV. 0

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @AM24102 AM24101 SOLID N/A uci/g

1 BLNK-PREP @AM24102 AM24101E SOLID N/A % Ct.

1 BLNK-PREP @AM24102 AM24101T SOLID N/A % Rec

1 BLNR-PREP @AM24102 Ctt24301 SOLID N/A uCi/g

1 BLNK-PREP @AM24102 CM24301E SOLID N/A % Ct.

2 STD @AM24102 AM24101 SOLID N/A uCi/g

2 STD @AM24102 AM24101E SOLID N/A % Ct.

2 STD @AM24102 AM24101T SOLID N/A % Rec

3 SAMPLE S94T000268 0 R @AM24102 AM24101 SOLID N/A uCi/g

3 SAMPLE S94T000268 0 R @AM24102 AM24101E SOLID N/A % Ct.

3 SAMPLE S94T000268 0 R @AM24102 AM24101T SOLID N/A % Rec

3 SAMPLE S94T000268 0 R @AM24102 CM24301 SOLID N/A uCi/g

3 SAMPLE S94T000268 0 R @AM24102 CM24301E SOLID N/A % Ct.

4 DUP S94T000268 0 R @AM24102 AM24101 SOLID N/A uCi/g

4 DUP S94T000268 0 R @AM24102 AM24101E SOLID N/A % Ct.

4 DUP S94T000268 0 R @AM24102 AM24101T SOLID N/A % Rec

4 DUP S94T000268 0 R @AM24102 CM24301 SOLID N/A uCi/g

4 DUP S94T000268 0 R @AM24102 CM24301E SOLID N/A % Ct.

5 SAMPLE S94T000282 0 R @AM24102 AM24101 SOLID N/A uCi/g

5 SAMPLE S94T000282 0 R @AM24102 AM24101E SOLID N/A % Ct.

Data Entry Comments:

Units shownfor QC (SPK) may not reflect the actual units. Page: 1

-.'.164



r

LABCORE Data Entry Template for Worklist# 383

Analyst: A4L Instrument: AMOI Method: LA-953-103 A'^/

Worklist Comment: See chemist for sample size. --LLF W.{C-SD-WM-DP-074, REV. 0
Seg Type Samplek Rep Al Test Matrix Actual Found DL Unit
5 SAMPLE S94T000282 0 R @AM24102 AM24101T SOLID N/A % Rec

5 SAMPLE S94T000282 0 R @AM24102 CM24301 SOLID N/A uCi/g

5 SAMPLE S94T000282 0 R @AM24102 CM24301E SOLID N/A % Ct.

6 DUP S94T000282 0 R @AM24102 AM24101 SOLID N/A uCi/g

6 DUP S94T000282 0 R @AM24102 AM24101E SOLID N/A % Ct.

6 DUP S94T000282 0 R @AM24102 AM24101T SOLID N/A % Rec

6 DUP S94T000282 0 R @AM24102 CM24301 SOLID N/A uCi/g

6 DUP S94T000282 0 R @AM24102 CM24301E SOLID N/A % Ct.

Final page for worklist # 383

' ,

na yst ignature

^Y)i&i,.

Date

Data Entry Comments:

Units shown for QC (SPK) may not reflect the ac7ual units. Page: 2



WHC-SD-WM-DP-074, REN. 0

Am-241 : LA-953-103(A-1) LIQUID STANDARD

3/244 yCUL = CM' SPKA' SPKV • DF • DDF •(1000mL/L) /(C243 • SS' (22200o0dpm/NCi))
I NCUL = C241 ' SPKA' SPKV • DF' DDF •(100omL/L) /(C243' SS •(2220000dpm/NCi))
% Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV))' 100
9 CounBng Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 • 100
s Counting Error (Cm-243/244) = Square Root of ((i / CM) +(1/C243)) • 1.96 • 100

m 241 CUmL 2.40E-02 Detection
Cm 243/244 CI/mL < < 2.71E-03 Level In
Relative countln error Am-241

s
5.7% CI/mL

Relative countin error Cm-243/244 ^ 138.6%
m-243 Tracer Recove 76.6% 2.71 E-03

Form 953103WB Rev. 1.0 Page 1 of 1
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WHGSD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID BLANK

Cm-243/244 pCUg = CM • SPKA • SPKV • DF • (1000mUL) / (C243 • SS' Dg/L • (2220000dpm/NCi))
Am-241 NCi/g = C241 * SPKA • SPKV * DF • (1000mUL) / (C243 • SS' Dg/L' (2220000dpm/NCi))
Tracer % Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) * 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96' 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 pCUg < 2.67E-03 Detection
m 243/244 G/ < 2.67E-03 Level In

Relative counting error (Am-241)
6

59.2% CU
Relative countin error Cm-2431244 = 98.1%
m-243 Tracer Recovery ^ 75.8% 2.67E-03

Form 953103WB Rev. 1.0
,AG7

Page t of 1



WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID SAMPLE

3/244 pCUg = CM • SPKA' SPKV • DF' (1000mUL) /(C243' SS • Dg/L' (2220000dpm/pCi))
1 NCUg = C241 • SPKA • SPKV • DF • (1000mUL) / (C243 • SS' Dg/L • (2220000dpm/NCi))
% Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV))' 100
: Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 • 100
s Counting Error (Cm-243/244) = Square Root of ((1 / CM) + (1/C243)) • 1.96' 100

m 241 CU 3.19E-03 Detec6on
Cm 243/244 CU < 2.58E-03 Level In
Relative countin error Am-241

=
13.2% CU

Relative countln error Cm-2431244 = 42.9% asyMME
m-243 Tracer Recove ry 81.0% 2.58E-03

Form 953103WB Rev. 1.0 Page 1 of 1
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WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID I DUPLICATE

3/244 uCUg = CM • SPKA' SPKV' DF •(1000mUL) /(C243' SS • Dg/L' (2220000dpm/NCi))
I NCUg = C241 * SPKA * SPKV • DF * (100omUL) / (C243 * SS' Dg/L' (222000odpm/NCi))

% Recovery = ((ATOT / MIN CT'd - BKG) • 2' (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100
e Counting Error (Am-241) = Square Root of (( 1 / C241) + ( 1/C243))' 1.96' 100
e Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243))' 1.96 * 100

m 241 pCI1g ^ 2.98E-03 Detection
Cm 243/244 CU < 2.45E-03 Level In
Relative counting error (Am-241 ) = 10.0% CU
Relative counting error Cm-243/244 e 41.0%

m-243 Tracer Recovery ^ 85.1% 2.45E-03

Data Entry by : Date: 01/17/95
LApp roved b : Date: 1 7 1^ RS

Form 953103WB Rev. 1.0 Page 1 of 1
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WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID I SAMPLE

Cm-243/244 pCi/g = CM • SPKA • SPKV • DF • (1000mUL) / (C243 • SS • Dg/L' (2220000dpm/pCi))
Am-241 pCUg = C241 ' SPKA • SPKV • DF • (1000mUL) / (C243' SS • Dg/L' (2220000dpm/pCi))
Tracer % Recovery = ((ATOT / MIN CTd - BKG) • 2' (C243 / (C241 + C243)) ! (SPKA • SPKV)) • 100
Relative Counting Error (Am-241) = Square Root of ((i / C241) +(1/C243)) * 1.96 • 100
Relative Counting Error (Cm-2431244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 • 100
NOTE: Am 241 Result is a LESS THAN Value

m 241 p CIJg < 2.88E-03 Detection
Cm 243/244 CII ^ < 2.88E-03 Level In
Relative counting error Am-241

s
14.2% Cg

Relative counting error Cm-2431244 = 82.5%
m-243 Tracer Recove ry = 73.3% 2.88E-03

Form 953103WB Rev. 1.0 Page 1 of 1
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WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID I DUPLICATE

cm-243/244 pCl/g = CM • SPKA' SPKV' DF • (1000mL/L) / (C243 • SS • Dg/L • (222000odpm/pCi))
m-241 pCilg = C241 • SPKA • SPKV' DF • (1000mLJL) / (C243 • SS • DgIL • (2220000dpm/pCi))
racer ".5 Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100

Relative Counting Error (Am-241) = Square Root of ((1 / C241) + (1/C243)) * 1.96' 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) + (1/C243)) • 1.96 • 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 pCI1g < 2.50E-03 Detection
Cm 243/244 CI/ c 2.50E-03 Level In
Relative counting error (Am-241 ) ^ 14.3% CU

counting error Cm-243/244 7 49.1%
,m-243 Tracer Recovery 84.6% 2.50E-03

Data Entry b : i^^., Date: 01/17/95
roved b : Date:

Form 953103WB Rev. 1.0 .,1,....,1 Page 1 of 1



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

Oi/^^/95

DATA REDUCTION REPORT

WHC-SD-WM-DP-074, AEV 0BEST AVAILABLE COPY SAMPLE
STD-WRKLST#383

File ID: 4a4984.CNF

Counted on: 1/11/°5 @11: 3
Detector: AE`1
Geometry number: 1
Count time: ^°Q04. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1647.8 1647.8 302.709 302.709 7.595 7.000 3.240

2821.2 2821.2 257.326 257.316 1.1i0 6.512 6.000 2.783

PEAK RESITr m.q

Peak Error Limi : ,

Peak AEA Peak :.entroid C- -. °err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM 1'=',-.•^ @95 d/m uCi/ea
I Am241 0.368 5.480 5.487 -.0070.04 1.2 389.0 0.175E-03

Pu238 5.499 5.487 0.012 507.8 0.229E-03
Am243 0.603 5.276 5.273 0.0030.03 0.9 605.0 0.273E-03

Totals: 0.972 <--valid peaks only-->

DETECTOR CALInRr.^'
Energy(MEV) = 4.064 + *^hannel

Energy range (MeV): 6.470
EfE:iciency = 6 !DPM

TOTAL COUNT DT?'"-

Item Tot°1 % Recovery
Raw spectrum 74411.' 100.000
Smoothed 74411. 100.000
Composite fit 723??. 97.168
Residuals 21^". 2.832

Anal

:.1iA.



Spectrun, 4a49S4.CNF
i Ieclend: Raw =.... ModrLr>d Pe,3ks = 1,2,.., Display Max.: 16852.2

WHC-SD-WM-DP-074, REV. 0

BEST AVAILABLE COPY

::.. ....2
.... ................2

.... ........................ ......... ..........................2..
............... ........ ......... ................................ .2^... _...^....

.... ......... 1...... .

.... ........................
........................

.........
1

.........1
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Raw liata Dump for AEA Spectrum: 4a4984.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. C. 0. 2. 2.
21 0. 1. 0. 1. 0. 1. r. 0. 0. 1.
31 0. 0. 0. 1. 0. . 0. 0. 0.
41 0. 0. 2. 0. 0. 1. n. 0. 1. 2.
51 1. 3. 0. 1. 0. 1. 1. 0. 1. 1.
61 2. 1. 1. 2. 0. 0. 3. 1. 0. 2.
71 2. 0. 0. 2. 4. 3. 3. 1. 0.
81 1. 3. 3. 1. 2. 0. 2. 1. 1.
91 4. 1. 0. 6. 0. 6. . 2. 3. 3.

101 3. 4. 6. 1. 4. 3. . 4. 4. 3.
111 5. 2. 2. 3. 1. 3. .. 3. 5. 3.
121 4. 4. 7. 7. 7. . . 4. 1. 4.
131 1. 5. 3. 4. 6. 4. 6. 5.
141 7. 9. 10. 7. 5. (. . 4. 6. 5.
151 8. 6. it. 10. 6. . . 10. 5. 6.
16] 13. 8. 6. 8. 6. 1 . . 13. 6. 12.
171 11. 10. it. 12. 1]. 1 . 1. 7. 13. 4.
181 14. 13. 13. 12. 14. 1. 19. 14. 15.
191 10. 15. 13. 14. 16. 2. 23. 24. 23.
201 25. 21. 22. 21. 17. 3 . . 17. 34. 28.
211 28. 33. 28. 39. 37. 4 . . 51. 61. 48.
221 44. 61. 72. '72. 79. 8 . . 97. 109. 128.
231 147. 137. 198. 2L2. 216. 26'. 322. 376. 424.
241 464. 518. 636. 7<14. 805. 101'. 1 . 1251. 1451. 1614.
251 1782. 2018. 2193. 2466. 2842. 303 . 20 2871. 2441.
261 1961. 1394. 890. 617. 368. 27 . 215. 178.
271 154. 134. 125. 144. 106. 9. , 80. 116. 114.
281 140. 155. 167. 321. 238. 22 . , 349. 419. 484.
291 527. 2. 732. 316. 957. 101 1281. 1390. 1553.
301 1725. 846. 180D , 1724. 1596. 12 . . 721. 536. 360.
311 266. 1 160. 121. 101. , 43. 19. 13.
3?1 7. 2. C. 0. n. . . 0. 0. 0.

1 1. 0. 0. n. 0 . . , 0. 0. 0.
34] 0. 0. 1. 0. 0. 2.

0. 1. 0 0 1. 0. 1.
31 0. 0. 1 0. L. 1. 1.
371 0. 1. 1. 0. 0. 0. 0. 0.
81 0. 0. 0 0. 0. 0. 0. 0.

391 0. 0. 0. 0. 0. 0. 0.
401 0. 0. ( i, (1, 0, 0. 0. 0.
411 0. 0. Cl. 0. 0. . . 0. 0. 0.
421 0. 0. 0, o. 0. . 0. 0. 0.
4_, 0. 0. fi. 0. '1. . . 0. 0. 0.
41i 0. 0. n. 0. 0. . . 0. 0. 0.
4`1 0. 0. 0. 0. 0. . . 0. 0. 0.
4ES1 0. 0. _. 0. 0. . . 0. 0. 0.
4%' 0. 0. n, 0. 0. . . 0. 0. 1.
4F; 0. 0. 0. 0. 0. . . 0. 0. 0.
441 0. 0. 0. 0. 0. . . 0. 0. 0.
`,11 0. 0.

WHC-SD-WM-DP-074, REV. 0

BESTAVAILABLE COPY

^1:4



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION RF..PORT

BEST AVAILABLE COPY SAMPLE WHC-SD-WM-DP-074, REV.0
BLANK-S94T268

File ID: 5a5911.CNF

Counted on: 1/11/95 @11: 4

Detector: AEfiS

Geometry number: 1
Count time: 28P04. SeC

PEAK ANALY^!TS

Peak Peak height Peak center FWHM

ID Initial Final Initial Final T.n.i,*ial Final

1 2970.7 2970.7 257.162 257.162 21.366

PEAK RESULTS
Peak Error Limi`.

Peak AEA Peak Centroid ' ?err

ID Isotope Frac Exp. Obs. Diff. FWHM l?5

1 Am243 0.966 5.276 5.284 -.0080.10 0.7

Pu240 5.144 5.284 -.140
----- ----------

Totals: 0.966 <--valid peaks only-->

Tau
Initial Final
11.000 7.777

Activity
d/m uCi/ea
1072.3 0.483E-03
1061.6 0.478E-03

DETECTOR CAL?^^".7"^"
Energy(MEV) = 4.076 + ^ .^.hannel

Energy range (MeV): 4.^%" 5.482
Efficiency = 0.' ' -`• """,/r)PM

TOTAL COUNT D"-' -

Item To'- ° Recovery
Raw spectrum 757" 100.000
Smoothed 757^'. 100.000
Composite fit 731"_. 96.598
Residuals 25"-.- 3.402

Ana7^-, - '

Z1'75



Spectrum 5a5911.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., P^c

WHC-SD-WM-DP-074, REV. 0

BESTAVAILABLE COPY

1
.1.

Display Max.: 21393.7

.....^
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................................1.
...........................................................1.

.....................................................................1

.................................
1.
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Raw Data Dump for AEA Spectrum:
1 0. 0. 0. 0.

11 0. 0. 0. 0.
21 7. 2. 5. 3.
31 6. 7. 4. 5.
41 3. 5. l. 3.
51 4. 4. 5. 3.
61 6. 6. 5. 5.
71 2. 14. 7. 8.
81 10. 7. 7. 7.
91 4. 7. 7. 7.

101 9. 11. 3. 10.
111 10. 5. 13. 7.
121 9. 9. 9. 3.
131 16. 8. 9. L0.
141 9. 20. 14. 9.
151 15. 11. 21. il.
161 20. 21. 9. 14.
171 20. 22. 17. 16.
181 32. 24. 13. 20.
191 38. 31. 26. 32.
201 26. 48. 36. !32.
211 54. 72. 72. 67.
22' 1 127. 127. 145. 168.
231 300. 328. 394. 428.
241 924. 1044. 1210. 1303.
25' 2542. 2711. 2823. 2995.
261 2662. 2417. 2305. 2003.
271 585. 485. 405. 336.
281 52. 36. 3tS. 23.
291 6. 9. , L0.
30t 6.
311 3. 4. 3.
31 0. 2. i. 2.
^37 0. 0. i!. 0.
3° 1. 0. 1. 2.
351 0. 1. i. 1.
36 1 0. 1. 0. 3.
371 0. 0. 0. 1.
3^'1 0. 1. 0. 0.
391 0. 0. 0. 0.
40, 1 0. 0. 0. 0.
41 I 0. 0• fi• 0.
9: 1 0. 1. 0.
41 1. 1. 0. 0.
441 1. 0. 1. 0.
9;1 0. 0. 0. 0.
40 i 0. 0. 0. 0.
4-/1 0. 0. 1. 0.
481 0. 0. ^. 1.

0. . 0.

WHC-SD-WM-DP-074, REV. 0

5a5911.CNP
0. 0. 0. 0. 0.
0. :. 2. 6. 5.
1. 4. '. 5. 5. 5.
5. 6. s. 0. 8. 5.
8. 1() . 3. 6. 7.
7. . '. 8. 5. 4.
6. ^. i. 8. 6. 8.
6. F. ^. 11. 6. 11.
8. . 10. S. 8.
5. `. . 8. 6. 11.
9. ^. ]'. 14. 5. 11.

10. 1"'. . 15. 7. 6.
13. 1'. '. 10. 14. 11.
8. 1. 15. 12. 17.
9. 1'. 9. 17. 17.

11. 12. 13. 10.
12. 1 . 19. 10. 17.
21. 13. 29. 20.
15. 32. 29. 30.
34. 4. . 37. 46. 31.
48. 53. 68. 60.
73. . 1. 100. 94. 120.

156. lf . . 227. 219. 242.
447. 5'' . 661. 755. 898.

1476. 1 . 19`?9. 2174. 2369.
3077.
^
31' . 31!?6. 2983. 2791.

L804. . 11H8. 925. 790.
245. 1' 135. 98. 84.
26. . 8. 7. 4.
5• 9. 10. 8.
9• 5. 7. 8.

3. 0. 0.
^^• 0. 1. 0.
1• 0. 0. 0.
0. 1. 1. 2.
4 - , 0. 2. 0.

0. 0. 0.
0• 0. 1. 0.
0. 0. 0. 0.
0. . 0. 0. 0.
0. . . 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 1.
^• 0. 0. 1.
o. 0. 0. 0.
0. - 0. 0. 0.
0• 0. 0. 0.
0• 0. 0. 0.
i. 0. 1. 0.
1• 0. 0. 0.

BEST AVAILABLE COPY

Z1'7'7



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE

BEST AVAILABLE COPY s94T268-sAMPLE WHC-SD-WM-DP-074 , REV.O
File ID: 2a2786.CNF

Counted on: 1/11/95 @11: 2
Detector: AEA2
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 16.7 16.7 371.530 371.530 18.000 12.941 9.000 3.349
2 213.3 213.3 301.471 301.469 26.000 22.549 13.000 4.580
3 2902.4 2902.4 256.439 256.414 22.000 16.958 11.000 5.049

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1 ???? 5.816 0.84 9.7
2 Am241 0.082 5.480 5.494 -.0140.10 13.55 2.4 53.7

Pu238 5.499 5.494 0.005 . 70.1
3 Am243 0.865 5.276 5.287 -.0110.08 147.72 0.7 540.0

Pu240 5.144 5.287 - .143
-----

- -

534.6

Tot.als: 0.947 <--valid peaks only--> 161.F3- -- ----

DETECTOR CALIBRATION
Energy(MEV) = 4.107 + (0.004r)*Channel

Energy range (MeV): 4.107 TO 6.463
Efficiency = 0.2763 "?'M /DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 81953.0 100.000
Smoothed 81953.0 100.000
Composite fit 78020.5 95.201
Residuals 3932.5 4.799

Analyzed },w:

Activity
uCi/ea

0.242E-04
0.316E-04
0.243E-03
0.241E-03

i:l 7S



Spectrum 2a2786.CNF

1 Leqend: Raw =.... Modeled Peaks = 1,2,.., e*c

WHC-SD-WM-DP-074, REV. 0

3ESTAVAILABLE COPY

3..
.3.

Display Max.: 20513.0

3
..................

. ................................................. . .

2 ....................... 3
2.;..

<

2..._

1
1
1
1

1



Raw Data Dump for AEA Spectrum: 2a2786.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 2. 1. 2. 2.
21 3. 2. 3. 1. 2. 2. 0. 4. 3. 4.
31 1. 2. 2. 2. 2. 5. 2. 5. 4. 4.
41 2. 1. 0. 5. 3. 4. 3. 2. 5. 3.
51 4. 6. 2. 3. 4. 3. 5. 2. 5. 1.
61 4. 5. 4. 5. 7. 5. 7. B. 4. 3.
71 7. 5. 3. 3. 9. 5. 6. 14. 8. 6.
81 8. 9. 9. 6. 8. 9. 11. 5. 11. 8.
91 7. 10. 5. 6. 9. 10. 5. 15. 9. 8.

101 6. 6. 10. 9. 16. 7. 12. 11. 7. 9.
111 9. 9. 15. 6. 14. 10. 9. 8. 15. 25.
121 6. 14. 12. 19. 9. 14. 14. 19. 11. 12.
131 12. 18. 9. 22. 14. 18. 1". 19. 9. 24.
141 14. 21. 24. 19. 21. 18. 2''. 29. 21. 23.
151 24. 27. 34. 15. 20. 25. 3 26. 32. 29.
161 24. 38. 31. 31. 44. 34. 2. 38. 39. 38.
171 42. 42. 35. 35. 36. 44. 3'. 42. 42. 63.
181 42. 48. 52. 57. 46. 46. E=. 66. 59. 54.
191 59. 75. 58. 61. 84. 69. 8. 88. 88. 83.
201 87. 104. 109. 122. 121. 139. 1"1:. 135. 122. 143.
211 143. 161. 158. 184. 192. 172. 1 . 214. 230. 225.
221 258. 260. 284. 288. 299. 328. 2 . 363. 367. 432.
231 447. 487. 513. 588. 614. 646. 7 . 760. 835. 948.
241 1021. 1084. 1232. 1376. L603. 1 ln . 1961. 2264. 2419.
251 2522. 2739. 2937. 2909. 3034. 105 3C ". 2914. 2812. 2670.
261 2410. 2060. 1891. 1604. 1405. 7. 6" . 730. 649. 505.
271 370. 294. 245. 221. 172. 146. 1 99. 100. 68.
281 73. 81. 66. 64. 65. 77. . 86. 101. 87.
291 LD-^. 118. 127. 168. 168. 161. 1 210. 206. 220.
30 1 ¢`37̂ L 221. 209. 198. 189. 183. 1 184. 174. 130.
311 in 92. 70. 71. 51. 36. . 33. 23. 12.
37i 13. 5. 8. 5. . 3. . 1. 1. 0.

1. 2. 2. 1. 0. 2. . 3. 3. 3.
3^1 1 0. 2. 4. 4. ... . . 3. 2. 5.
351 4. 1. 2. 6. 9. 8. . 10. 8. 15.
361 8. 11. 9. 16. 13. . 13. 18. 15.
371 15.

^
2 15. :17. 9. 9. . 13. 10. 7.

3(,1 6. 3. 2. 1. 0. . 0. 0. 0.
391 1. 0. 0. 0. 0. 0. . 1. 0. 0.
40; 1. 0. 0. 0. 0. 0. . 1. 0. 0.
411 0. 0. 2. 0. 0. 0. . 0. 0. 0.
421 0. 0. 0. 1. 3. 4. . 0. 3. 0.
4'^1 0. 2. 2. 3. 1. 2. . 4. 4. 1.
491 4. 1. 0. 2. 2. 2. . 0. 0. 0.
451 1. 0. 0. 0. 0. 0. . 0. 0. 0.
461 0. 0. 0. 0. 0. 0. . 0. 0. 0.
4',1 0. 0. 1. 0. u. 0. . 1. 3. 0.
4i^1 0. 0. 1. 2. 1. 2. . 1. 0. 0.
4'?1 0. 0. 0. 0. 0. 0. 1. 0. 0.
511 0. 0.

WHC•SD-INM-DP-074, REV. 0 BESTAVAILABLE COPY

6:150



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

^odlow^

BESTAVAILABLE COPY S94T268EDUP
^"o-^-DP-074, REV.o

File ID: 3a3517.CNF

Counted on: 1/11/95 @11: 3
Detector: AEA3
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak
ID
1?
2
3
4?
5?

Peak
ID Isotope
1
2 Am241

Pu238
3 Am243
4
5

Totals:

Peak height
Initial Final

19.7 19.7
362.4 362.4

5202.9 5202.9
21.8 21.8
0.0 0.1

DATA REDUCTION REPORT

Peak center
Initial Final

364.871 364.871
296.891 296.891
250.070 250.069
157.853 157.849
141.592 141.592

Tau
Initial Final
9.000 3.555
8.000 3.929
8.000 3.944

66.000 0.100
0.000 0.100

FWHM
Initial Final
18.000 8.085
16.000 9.087
16.000 8.106

132.000 1.000
n,nn0 0.100

PEAK RESULTS
Peak Error Limit: 25%

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
???? 5.806 r.,^^ 10.8

0.066 5.480 5.493 -.0130.04 1.". ' 2.5
5.499

0.875 5.276
????

0.941 <--val

5.493 0.006
5.278 -.0020.04 171".^2 0.7
4.854 1. 1- 6.8
4.779 f' .' '^ ****w

id peaks only--> 188.n0

DETECTOR CALIBRATI(^'1
Energy(MEV) = 4.128 + ( 0.001.r^)*Channel

Energy range ( MeV): 4.12P. ") 6.483
Efficiency = 0.1V0 " ^4/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Activity
d/m uCi/ea

96.8 0.436E-04
126.4 0.569E-04

1218.7 0.549E-03

Total % Recovery
95853.0 100.000
95853.0 100.000
91402.5 95.357
4450.5 4.643

Analyze" ^":
NP,

2181



' Spectrum 3a3517.CNF
1 Legend: Raw =.... Modnlnd Peaks = 1,2,.., ^*c Display Max.: 34296.3

WHC-SD-WM-DP-074, REV. 0

BEST AVAILABLE COPY
4
4
4
4
4
4
4
5
4
4

. ,.
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.............. .....................................................3
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Raw Data Dump for AEA Spectrum: 3a3517.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
21 0. 2. 1. 1. 0. 0. 0. 1. 0. 0.
31 1. 1. 0. 0. 3. 1. 2. 1. 0. 1.
41 1. 0. 2. 2. 1. 0. 0. 4. 0. 1.
51 0. 0. 2. 2. 5. 0. ]. 0. 2. 0.
61 3. 0. 0. 1. 0. 3. 2. 1. 0. 2.
71 0. 2. 1. 1. 3. 2. 3. 2. 0. 1.
81 2. 1. 0. 2. 2. 2. 2. 0. 2. 4.
91 2. 2. 2. 0. 5. 3. ^,. 3. 6. 5.

101 2. 1. 3. 1. 4. 5. 3. 7. 4.
111 4. 5. 1. 2. 3. 5. 4. 4. 8. 3.
121 5. 2. 3. 8. 3. 5. R. 6. 10. 7.
131 4. 7. 2. 5. 9. 11. '. 10. 6. 13.
141 11. 13. 7. 11. 9. 9. 1 '. 5. 11. 13.
151 13. 16. 15. S. 12. 12. . 18. 19. 16.
161 10. 10. 17. 28. 30. 19. . 22. 30. 18.
171 15. 27. 28. 27. 19. 32. . 28. 24. 31.
181 29. 31. 38. 44. 35. 31. 34. 44. 52.
191 51. 52. 56. 52. 57. 49. E . 76. 67. 91.
201 58. 95. 81. 76. 98. 89. c . 103. 107. 108.
211 112. 110. 134. 140. 131. 172. 1 - . 171. 189. 207.
221 200. 232. 273. 297. 320. 359. 31. . 431. 440. 483.
231 583. 578. 680. 837. 905. 103G. 1"" . 1373. 1623.
2-11 2098. 2543. 2817. 3332. 3768. 426q. ^ 5358. 5741. 5749
251 5634. 5090. 4401. 3498. 2693. 199'. 1' . 1006. 813.
261 579. 464. 394. 417. 327. 25-. . . 147. 99. 83.
271 68. 39. 40. 27. 44. 2(. . 35. 40. 51.
261 70. 66. 84. 82. 112. 12( ] . 173. 193. 216.
2"I 272. 275. 319. 371. 372. 41C' 7 . 393. 360. 306.
301 224. 201. 151. 112. 96. . . 34. 32. 13.
311 24. 14. 3. 6. fi. . . 3. 1. 0.
321 0. 0. 0. 0. 0. 0. 1. 1.
331 0. 1. 1. 1. 0. 0. . 1. 1. 0.
311 1. 1. 1. 4. 5. 1. 2. 1.
351 6. 5. 5. 10. 10. L. . 15. 11. 14.
361 14. 19. 22. 23 22. 1"'. . 16. 22. 12.
371 10. 3. 1. 0. 0. 0. 0.
361 0. 0. 0. 0. 0. . . 0. 0. 0.
3)1 0. 0. 0. 1. 1. '. . 0. 0. 0.
4G1 0. 0. 0. 0. 0. 1. 0. 0.
411 0. 0. 0. 0. 0. . 0. 0. 0.
421 0. 3. 0. 1. 0. 1. 1. 2.
431 1. 1. 0. 0. 1. C. 2. 0. 0.
44] 0. 0. 0. 0. 0. . . 0. 0. 0.
457. 0. 0. 0. 0. 0. (^. . 0. 0. 0.
4Gl 0. 0. 0. 0. 0. f. . 0. 0. 0.
471 0. 0. 0. 0. 0. f. . 0. 0. 0.
4'.il 0. 0. 0. 0. 0. . . 0. 0. 0.
4c?I 0. 0. 0. 0. 0. . . 0. 0. 0.
511 0. 0.

WHGSD-WM-DP-074 , REV 0 BEST AVAILABLE COPY

Z1S3



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION PEP^T!T

BEST AVAILABLE COPY SAMPLE WI-IGSD-WM-DP-074, REV.0
S94T282-SAM^i°

File ID: 6a6735.C'F

Counted on: 1/11/05 @11: 5
Detector: AE "
Geometry number: 1
Count time: 2°`?a3. Sec

PEAK ANALYCTS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final 'nitial Final Initial Final
1? 11.5 11.5 372.345 372.345 8.091 8.000 2.303
2 184.2 184.2 304.143 304.143 10.487 9.000 2.879
3 3085.7 3085.7 258.186 258.181 8.827 8.000 2.533
4 34.9 34.9 137.501 137.462 1.000 90.000 0.100
5? 3.2 3.2 110.513 109.274 0.064 8.000 0.003
6? 3.9 3.9 73.704 73.097 1.274 3.000 0.279
7? 5.0 5.0 54.753 54.258 1 3.856 6.000 0.279

PEAK RES"' "'
Peak Error Lim. . "'

r°Peak
AEA Peak Centroid °err Activity

ID Isotope Frac Exp. Obs. Diff. FWHM d/m uCi/ea
1 7??? 5.793 . _".7
2 Am241 0.053 5.480 5.480 0.0000.05 . 3.1 75.0 0.338E-04

Pu238 5.499 5.480 0.019 97.9 0.441E-04
3 Am243 0.828 5.276 5.268 0.0080.04 ' n.8 1119.1 0.504E-03
4 0.017 4.713 0.00 . 5.4 22.6 0.102E-04
5 ???? 4.583 ..^.5
6 ???? 4.d17 ^^3.6
7 ???? 4.330

-----
22.5

Tota ].s:
------

0.897 <--valid peaks only-->

DETECTOR CALT"
Energy(MEV) = 4.081 + nnel

Energy range (MeV): ^. 6
Efficiency = C.' 1

TOTAL COUNT C"-

Item Tc'=' Pecovery
Raw spectrum 781"" - 1.000
Smoothed 78' 0.000
Composite fit 7C 90.588
Residuals 9.412

Analyzed by:

2184 MB



I
Spectrum 6a6735.CNF

I Legend: Raw =.... Model,^c9 Peaks = 1,2,.., a*c

WHC-SD-WM-DP-074, REV. 0

BESTAVAILABLE COPY

3...
3...
..3...

3.
...............3
................
................
................
................
2..
^

.2

...i

]

Display Max.: 21082.6

............. 3

.........................................3.

.....................................................3

.3.

.^l.t"fJ"



Raw Data
1 0.

11 0.
21 9.

] 8.
41 9.
51 13.
61 6.
71 12.
81 7.
91 9.

30] 19.
111 19.
12] 24.
131 20.
141 25.
151 32.
161 41.
171 62.
181 87.
191 93.
?01 147.
21 1 206.
221 333.
2 31 461.
i41 839.
25 1 2089.
261 2780.
2^1 266.
1R1 44.
291 70.
? 1 177.
1! 76.

7.
0.

2 41. 0.
351 5.
61 1.

t,l 0.
3i1 0.
^nl 0.
11 0.

431 0.
44 1 0.

0.
4E1 0.
471 0.
4„1 0.
94i 0.
5 i,, 0.

Dump for AEA
0.
0.
5.
9
8.

9.
12.
8.

14
12.
18.
31.
26.
28.
34.
39.
77.
91.

134.
138.
199.
330.
554.
904.

2256.
2283.
218.
4 :: .
77.

184.
54

,

5 .
6.

1].
0.
n.
n.
0.
n,
1.
0.
0.
0.
0.
0.
0.
0 .

0
0
1
7
6

10
7
6

15
1 1.
16
18
30
34
23
40
45
38
70

Spec1::-ijm:
0.
0.
6.
6.
8.

L1.
10.
15.
9.

13.
!9.

.18
l8.
:34.
40.
43.
56.
73.
Sl..

115. 98.
159. 179.
187. 239.
320. 3:35.
542. 593.

1039. 1132.
2500. 25131.
1816. 1372.
214. 18 2.

i 3. 38.
106. 87.
02. nl

ri, 2.

0.
... 2.

7.
14. 2.
0. 0.
0. 0.
o. 0.

0.
0.

2. 0.
0. 0.
0. 0.
0. 0.

WHC-SD-WM-DP-074, REV. 0

6a6735.CF.F
0. 1).
0.
6.
6.
9.

15.
12.
14.
14.
11.
17.
12.
20.
20.
29.
43.
40.
50.
81..

121.
154.
228.
353.
642.

L234.
2922.
936.
159.
54.

108.
195.
37.
0.
0.
1.
4.

]2.
7.
0.
1.
0.
0.
0.
0.
1.
0.
0.
n.
0.
0.

n.

1' .
^^. , .

1' . .
^,.

f.

1^. 1 .
1 . :
.' . .,

E .
1f . 1
1'. .
1' . .
2

5

3('

C2

0. 0. 0.
4. 12. 5.

10. 4. 15.
6. 6. 10.
6. 10. 13.

10. 12. 8.
9. 13. 10.
6. 8. 17.

10. 7. 17.
16. 13. 15.
12. 25. 16.
14. 23. 24.
25. 29. 25.
26. 29. 26.
41. 39. 34.
45. 40. 51.
62. 55. 71.
76. 79. 79.
87. 97. 92.

117. 125. 145.
174. 192. 181.
218. 269. 285.
4"0. 438. 431.
7'0. 770. 785.

15'2. 1755. 1877.
3' 4. 3338. 3129.
,'-2. 341. 325.

55. 49.
'2. 57. 66.

1'9. 142. 155.
1 1. 116. 90.

2. 12. 7.
9. 2. 1.
1. 1. 2.
2. 1. 1.
2. 10. 5.
6. B. 12.
6. 8. 2.
1. 0. 0.
1. 0. 0.
o. 0. 0.
?• 1. 0.
^. 0. 1.
1. 1. 2.
0. 0. 0.
0. 0. 0.
7. 0. 0.
^. 0. 0.
^. 0. 0.
^. 1. 0.

3ESTAVAILABLE COPY

.:18G



G E N E R A L

BEST AVAILABLE COPY

Westinghouse Flar`^" r,.

A L° N A E N I'

Rev. 2.0!

HATA RED[]CTION " '" ^"'

SAMPLT:
S94T282-^"

File ID: 7a73

A N A L Y S I S

WHC-SD-WM-DP-074, REV. 0

Counted on: , " 5 °'1: 5
Detector: F'

Geometry number: 1
Count time: ^. Sec

PEAK ANAT"-'-

Peak Peak height Peak center "^M
ID Initial Final Initial Finn' "'inal

1? 10.7 10.7 :368.761 368.V ,.886
163.2 163.2 303.675 303.6 ".085

; 4696.0 4696.0 258.528 258.5: °.243

PEAK RE"
Peak Error Li:

;I< AEA Peak ;:entrc .id
i, ]sotope Frac ti:cp. Ohs. Dif.f. FHP"' S

???? 5.796 .5
Am241 0.036 5.480 5.490 -.0100.0"
0u238 5.499 5.490 0.009
Am243 0.921 5.276 5.278 -.0020.W .

Tnta-IS: 0.957 <--valid peaks only-->

DETECTOR CP.T
Energy(MEV) = 4.063 °^nel

Energy range (MeV): )
EEEiciency = i

TOTAL COUNT '

Item "''1
Raw spectrnm 7
Smoothed
Composit^^ fit: '
Rcasidu:, !c,

An

Tau
Initial Final
7.000 4.675
8.000 4.612
7.000 5.737

Activity
d/m uCi/ea

50.8 0.229E-04
66.4 0.299E-04

1235.1 0.556E-03

"-covery
.000
.000
.887
.113

418•



` Spectrum 7a7337.CNF
I Legend: Raw =.... Modelr2d Peaks = 1,"', ,.

WHC-SD-WM-DP-074, REV. 0

BEST AVAILABLE COPY

nisplay Max.: 32092.1

._,.
3

.............................................

......................................................................3
...........3..

2

2

1
1



F:aw Data Dump for AI3A Spect-um: 7a7337 .'CN°

0. 0. 0. 0. 0. . ^. 0. 0. 0.

CI . 0. . ', . 1 . 1 . 0.

1 0. ]. 3. 0. 0. 0.

0. 0. 0. 0. 0. . ^. 0. 0. 1.

I. P. 1. ]. 0. 1. 0. 1.

51 0. 0. . 1. 0. . . 0. 0. 0.

Gt 0. n. 1. . 0. . 0. 1. 0.

0. 1. 1. 0. 1. r. . 2. 0. 1.

81 1. n. o. ^. 0. . 0. 1. 0.
91 1. 0. 0. 2. 1. ^. . 0. 0. 0.

101 1. 1. 1. 0. 0. . 0. 0. 0.

171 0. 4. 1. 0. 1. . . 0. 2. 1.

121 0. 0. 0. 1. 1. . . 0. 2. 1.

1^1 0. 1. 1. 4. 0. . . 4. 1. 2.

141 1. 1. 4. 0. 2. . . 0. 1. 2.
151 0. 4. >. 1. 3. . . 1. 3. 1.

16i 2. 1. n. 2. 0. . 3. 2. 5.

1 1 7. 2. 1. 1. l. . 7. 4. 2.

]Pl 3. 7. 6. 6. 5. 6.

191 8. 9. 6 . 1 . 7. ]. 10. 11. 19.
2u; 21. 14. 12. 13. 20. 1. 71. 20. 33.

211 30. 27. 29. 25. 30. . :9. 44. 44.

211 43. 5^. 52. 55. 73. . }' 1. 87. 103.
231 114. 13f,. 144. 155. 207. If . ^ 2'2. 258. 276.
241 321. 385. 438. 542. 645. 7 1"3. 1

^
1634.

251 2072. 2444. 3105. 3018. 4117. 4, 524 4867.
261 4207. 3502. 2874. 2196. 1678. 11 . 462.
271 382. 313. 240. 2L^. 189. 3. 51. 28.

21I 24. 31. L7. 15. ^. 18. 27.
2^?I 22. ^^ . a5. 57. . 1. 112. 138.

180. 7;. ^. 87. 74.
311 n,S. 4;'. 3:'. ;:. 21. ! 3. 5.

4. n. 0. ^. 1. 0.
1. 0.

39 1. i. 2. 1.
3`^! . +. 0. 1. 3. 0. 5.
36 1 4. 6 . e.

^
13. 13.
2. 0.

3E^^1 0. 0. 0. . 0. ^. 0. 0.
0. n. n. 0. . 0. 0.

4nl C. ^. n. 0. o. 0. 0.
41. G. o. 0. r. . 0. 0.
4:^! 0. 0. 1. 0. 0. ^. 0. 1.

0. 1. 0. 1. 0. I. 1. 1.
0. 0.

4'.1 0. 0. ^. 0. 0. 0. 0.
4t1 0. n. 0. 0. 0. . 0. 0.
471 0. ^. ^. P. 0. ^. 0. 0.

0. 0.

WHC-SD-WM-DP-074, REV. 0 3ESTAVAILABLE COPY

^'.1'`i9



LABCORE Data Entry Template for Workhst# 384

Analyst: 8 }- Instrument: AMOl

Worklist Comment: See chemist for sample size. --LLF

Method: LA-953-103 ,4-j

WHC-SD-WM-DP-074, REV. 0

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @AM24102 AM24101 SOLID N/A uci/g

1 BLNK-PREP @AM24102 AM24101E SOLID N/A % Ct.

1 BLNK-PREP @AM24102 AM24101T SOLID N/A % Rec

1 BLNK-PREP @AM24102 CM24301 SOLID N/A uCi/g

1 BLNR-PREP @AM24102 CM24301E SOLID N/A % Ct.

2 STD g3 gy 3 @AM24102 AM24101 SOLID N/A uCi/g

2 STD @AM24102 AM24101E SOLID N/A % Ct.

2 STD @AM24102 AM24101T SOLID N/A % Rec

3 SAMPLE S94T000283 0 R @AM24102 AM24101

3 SAMPLE S94T000283 0 R @AM24102 AM24101E

3 SAMPLE S94T000283 0 R @AM24102 AM24101T

3 SAMPLE S94T000283 0 R @AM24102 CM24301

3 SAMPLE 594T000283 0 R @AM24102 CM24301E

4 DUP S94T000283 0 R @AM24102 AM24101

4 DUP S94T000283 0 R @AM24102 AM24101E

4 DUP 594T000283 0 R @AM24102 AM24101T

4 DUP S94T000283 0 R @AM24102 CM24301

4 DUP 594T000283 0 R @AM24102 CM24301E

5 SAMPLE S94T000284 0 R @AM24102 AM24101

5 SAMPLE S94T000284 0 R @AM24102 AM24101E

Data Entry Comments: _

I?

SOLID N/A uCi/g

SOLID N/A % Ct.

SOLID N/A % Rec

SOLID N/A uCi/g

SOLID N/A % Ct.

SOLID N/A uCi/g

SOLID N/A % Ct.

SOLID N/A % Rec

SOLID N/A uci/g

SOLID N/A % Ct.

SOLID N/A uCi/g

SOLID N/A % Ct.

Units shownfor QC (SPK) may not reflect the actual units. Page: 1

^ 1^^n



S
LABCORE Data Entry Template for Worklist# 384

Analyst: Instrument: AMOI Method: LA-953-103

Worklist Comment: See chemist for sample size. --LLF WHC-SD-WM-DP-074, REV. 0
Seg Type 3ampleN Rep Al Test Matrix Actual Found DL Unit
5 SAMPLE S94T000284 0 R @AM24102 AM24101T SOLID N/A % Rec

5 SAMPLE S94T000284 0 R @AM24102 CM24301 SOLID N/A uCi/g

5 SAMPLE S94T000284 0 R @AM24102 CM24301E SOLID N/A % Ct.

6 DUP S94T000284 0 R @AM24102 AM24101 SOLID

6 DUP S94T000284 0 R @AM24102 AM24101E SOLID

6 DUP S94T000284 0 R @AM24102 AM24101T SOLID

6 DUP S94T000284 0 R @AM24102 CM24301 SOLID

6 DUP S94T000284 0 R @AM24102 CM24301E SOLID

Final page for worklist # 384

n yst tgnat e ate

` ,••
/-/Z, ys^

/ i/ bJ( C, / -

Data Entry Comments:

N/A uCi/g

N/A % Ct.

N/A % Rec

N/A uCi/g

N/A % Ct.

Units shown for QC (SPK) may not reflect the acrual units. Page: 2

^:191



WHC-SD-WM-DP-074, REV.0

`?.!^-3-103 CR-^) W,9 1474s
Am-241 : LA-683-I66-fB1} SOLID BLANK

3/244 NCi/g = CM • SPKA' SPKV • DF `(1000mUL) /(C243' SS' Dg/L •(2220000dpm/NCi))
1 NCi/g = C241 ' SPKA' SPKV' DF' (1000mUL) /(C243' SS' Dg/L' (2220000dpm/NCi))

% Recovery = ((ATOT / MIN CT'd - BKG)' 2' (C243 / (C241 + C243)) / (SPKA • SPKV))' 100
e Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243))' 1.96 ' 100
e Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96' 100

m 241 Ci/ - 2.07E-02 Detection
Cm 243/244 CI/ = 2.07E-02 Level in
Relative counting error (Am-241 ) = 240.0% Ci/
Relative counting error (Cm-243/244 ) = 240.0%
m-243 Tracer Recovery = 0.5% 2.07E-02

Data Entry by : Date: 01/12/95
J!pproved b : Date: / S

Form 503156AC Rev. 2.0 Page 1 of1



PLACE

WHC-SD-WM-DP-074, REV.0

Am-241:
103 (R-l)CVa / n.

STANDARD

3/244 NCUL = CM • SPKA' SPKV • DF • DDF • (1000mUL) / (C243 • SS • (2220000dpm/YCi))
1 YCi/L = C241 • SPKA • SPKV • DF • DDF • (1000mUL) / (C243 • SS • (222000odpm/NCi))
% Recovery = ((ATOT / MIN CT'd - BKG)' 2' (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100
e Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 • 100
e Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 • 100

m 241 Ci/mL = 2.44E-02 Detection
Cm 243/244 Ci/mL = < 3.68E-03 Level In
Relative countin error (Am-241 ) = 5.9% CI/mL
Relative countin error Cm-243/244 = 196.0°^
m-243 Tracer Recovery = 56.4% 3.68E-03

Data Entry by: Date: 01/12/95
roved b: Date: 17 - qs

Form 503156AC Rev. 2.0 Page 1 of 1
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cArtu IN

WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID SAMPLE

3/244 NCUg = CM • SPKA • SPKV • DF • ( 1000mUL) / ( C243 • SS • Dg/L • ( 2220000dpm/NCi))
1 NCi/g = C241 • SPKA • SPKV • DF' (1000mUL) / (C243 • SS • Dg/L • (2220000dpm/uCi))
% Reoovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / ( C241 + C243)) / (SPKA • SPKV)) * 100
e Counting Error (Am-241) = Square Root of (( 1 / C241) + ( 1/C243))' 1.96 • 100
e Counting Error ( Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 • 100

m 241 CII 6.06E-03 Detection
Cm 243/244 CU < 5.74E-03 Level In
Relative counting error (Am-241 )

s
16.2% CU/

Relatlve countln error Cm-243/244 = 59.4% ^^^-`<'dt>='=^
^m-243 Tracer Recove 36.0%, 5.74E-03

Form 953103WB Rev. 1.0 4 Page 1 of 1



WHC-SD-WM-DP-074, REV. 0

qS3-I03 (/+-^j CWf ^^t ?- ys
Am-241 : LA-603456fB-14 SOLID DUPLICATE

Cm-243/244 pCi/g = CM • SPKA • SPKV • DF • (1000mUL) / (C243 • SS ` Dg/L • (2220000dpm/pCi))
Am-241 NCi/g = C241 • SPKA • SPKV • DF • (1000mUL) / (C243' SS • Dg/L' (2220000dpm/NCi))
Tracer % Recovery = ((ATOT / MIN CT'd - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) • 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243))' 1.96' 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 • 100
NOTE: Am 241 Result is a LESS THAN Value

m 241 Ci/ _ < 1.17E-02 Detection
Cm 243/244 Ci/

=

< 1.17E-02 Level in
Relative countin error Am-241 = 21.6°^ Cf/
Relative countin error Cm-243/244 = 65.6%
m-243 Tracer Recovery = 17.7% 1.17E-02

Data Ent ry by Date: 01/12/95
[Approved b : Date: 17 Jn,

Form 503156AC Rev. 2.0
`I1-9

J Page 1 of 1



WHC-SD-WM-DP-074, REV.0

An1-241 : LA-59391b6tB='}} SOLID I SAMPLE

Cm-243/244 NCi/g = CM' SPKA' SPKV' DF' (1000mUL) /(C243' SS' Dg/L' (222000odpm/NCi))
m-241 NCi/g = C241 • SPKA' SPKV' DF' (1000mUL) /(C243' SS' Dg/L •(222000odpm/NCi))

racer % Recovery = ((ATOT / MIN CT'd - BKG)' 2' (C243 / (C241 + C243)) / (SPKA' SPKV))' 100
Reiative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96' 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96' 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 Ci/ - < 2.01 E-02 Detection
Cm 243/244 pCi/g = 6.70E-02 Level In
Relative counting error Am-2 1 = 226.3% CI/
Relative countin error (Cm-243/244 ) = 143.1%
m-243 Tracer Recovery = 0.2% 2.01 E-02

Form 503156AC Rev. 2.0 Page 1 of 1
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CtLUW UH A I I AGH

WHC-SD-WM-DP-074, REV. 0

/-
Am-241 : LA-199-46640.1.1- SOLID I DUPLICATE

m-243J244 NCi/g = CM • SPKA • SPKV' DF' (1000mUL) /(C243 • SS • Dg/L' (2220000dpm/NCi))
m-241 NCi/g = C241 ' SPKA • SPKV' DF' (1000mUL) /(C243' SS' Dg/L' (2220000dpm/pCi))

rrracer % Recovery = ((ATOT / MIN CT'd - BKG) • 2' (C243 / (C241 + C243)) / (SPKA • SPKV))' 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243))' 1.96' 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 /CM) +(1/C243))' 1.96' 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 Ci/ < 3.16E-03 Detection
Cm 243/244 IjCi/g _ < 3.16E-03 Level In
Relative counting error (Am-241 ) = 21.8% Ci/
Relative counting error (Cm-243/244 ) = 74.3%
m-243 Tracer Recovery = 64.3% 3.16E-03

Form 503156AC Rev. 2.0 Page 1 of 1

r.,- 1!)7



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

6/- i/ -95

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
WHC-SD-WM-DP-074, REV. 0

BLANK-S94T283
File ID: 9a1265.CNF

Counted on: 1/11/95 @13:10
Detector: AEA9
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m

----- ---------
@95 d/m uCi/ea

Totals: 0.000 <--valid peaks only--> 0.00

DETECTOR CALIBRATION
Energy(MEV) = 4.121 + (0.0046)*Channel

Energy range (MeV): 4.121 TO 6.476
Efficiency = 0.1379 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 87.0 100.000
Smoothed 87.0 100.000
Composite fit 0.0 0.000
Residuals 87.0 100.000

Analyzed by:
MB

.,l^jg
/M



' ` Spectrum 9a1265.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 6.8

WHC-SD-WM-DP-074, REV. 0

..................

.................

.........................................
.....................................................

...................

..............................

.................................

...............

.....................................................................

.........................

.............................................

....................................

......................................

...........................

.........................

...................
.....................

..............................................................

..........................................................

......................................................................

.................

'.:19`)



Raw Data Dump for AEA Spectrum: 9a1265.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
31 0. 0. 0. 0. 1. 0. 1. 0. 0. 0.
41 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
51 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
61 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
71 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
81 0. 0. 0. 0. 1. 0. 0. 0. 1. 0.
91 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.

101 1. 0. 1. 0. 0. 0. 0. 0. 1. 0.
111 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
121 2. 3. 0. 0. 0. 0. 0. 0. 0. 0.
131 1. 2. 2. 0. 0. 1. 0. 0. 1. 0.
141 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
151 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
161 0. 0. 1. 0. 0. 1. 2. 0. 0. 0.
171 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
181 0. 0. 0. 0. 1. 0. 0. 1. 1. 1.
191 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
201 1. 2. 0. 1. 1. 2. 0. 1. 0. 0.
211 1. 0. 0. 0. 0. 0. 1. 1. 0. 1.
221 0. 2. 0. 0. 0. 2. 1. 0. 0. 0.
231 0. 0. 1. 0. 0. 0. 1. 0. 1. 2.
241 0. 1. 0. 0. 0. 0. 0. 1. 0. 0.
251 0. 1. 0. 1. 0. 0. 1. ,^A-^ 0. 0.
261 1. 0. 0. 0. 0. 0. 0. 12,^ 0. 1.
271 1. 0. 1. 2. 0. 1. 0. ^y 1. 1.
281 0. 0. 0. 1. 1. 2. 0. 2. 0.
291 1. 1. 1. 1. 0. 1 1. 0. 0. 0.
301 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
311 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
321 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
331 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
341 0. 0. 0. 0. 1. 0. 0. 0. 0.
351 0. 0. 0. 1. 0. 0. 0. 0. 0.
361 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM-DP-074, REV. 0

.^tioo



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT
WGSD-WM-DP-074, REV. 0

SAMPLE
STD-WRKLST#384

File ID: 8a8508.CNF

Counted on: 1/11/95 @13: 9
Detector: AEA8
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1545.2 1545.2 304.118 304.118 16.000 8.928 8.000 3.645
2 2631.6 2631.6 258.518 258.505 14.000 7.914 7.000 3.200

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.347 5.480 5.510 -.0300.04 57.18 1.2 543.2 0.245E-03

Pu238 5.499 5.510 -.011 709.1 0.319E-03
2 Am243 0.574 5.276 5.296 -.0200.04 94.44

----- ---------
0.9 851.7 0.384E-03

Totals: 0.921 <--valid peaks only--> 151.62

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0047)*Channel

Energy range (MeV): 4.081 TO 6.487
Efficiency - 0.1120 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 79004.0 100.000
Smoothed 79004.0 100.000
Composite fit 72785.1 92.128
Residuals 6218.9 7.872

Analyzed by:

'12^R.'.01



Spectrum 8a8508.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-074, REV.0

z. .
..i... ..
....... z....
....................2
................................................ 2

Display Max.: 17855.7
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Raw Data Dump for AEA Spectrum: 8a8508.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
21 0. 0. 0. 0. 0. 0. 1. 2. 0. 0.
31 1. 1. 0. 0. 0. 0. 1. 0. 0. 0.
41 0. 2. 1. 0. 0. 0. 0. 0. 0. 1.
51 1. 0. 1. 1. 1. 1. 0. 0. 1. 0.
61 0. 0. 1. 1. 1. 0. 1. 2. 1. 1.
71 0. 0. 0. 0. 2. 2. 0. 0. 0. 1.
81 0. 0. 0. 0. 0. 2. 2. 1. 1. 1.
91 1. 1. 0. 0. 0. 2. 1. 0. 0. 0.

101 1. 0. 1. 2. 0. 3. 0. 0. 0. 1.
111 2. 2. 2. 1. 3. 1. 2. 2. 0. 1.
121 2. 0. 3. 2. 4. 2. 0. 0. 3. 3.
131 1. 5. 1. 0. 0. 2. 2. 7. 5. 1.
141 5. 1. 4. 6. 5. 8. 4. 3. 6. 4.
151 2. 8. 2. 6. 6. 9. 7. 2. 8. 6.
161 4. 10. 6. 5. 6. 8. 2. 7. 5. 9.
171 12. 11. 15. 15. 11. 16. 14. 8. 13. 18.
181 13. 22. 18. 24. 20. 26. 17. 24. 23. 35.
191 31. 26. 26. 36. 29. 42. 41. 43. 41. 60.
201 52. 53. 56. 55. 59. 77. 71. 55. 74. 79.
211 110. 107. 106. 149. 140. 132. 134. 148. 177. 158.
221 161. 213. 177. 224. 215. 245. 272. 288. 302. 344.
231 317. 382. 366. 386. 381. 398. 430. 443. 465. 488.
241 525. 549. 550. 616. 660. 728. 799. 875. 1 1112.
251 1310. 1477. 1711. 2013. 2265. 2583. 2874. 2914. 987 2 696.
261 2358. 2017. 1436. 1142. 845. 647. 516. 426. 339.
271 342. 351. 275. 332. 286. 240. 219. 220. 257. 254.
281 230. 262. 296. 274. 310. 316. 325. 355. 387. 392.
291 402. 446. 502. 649. 691. 788. 953. 1130. 1187.
301 1445. 1556. 1709. 755 1645. 1469. 1333. 1154. 852. 681.
311 503. 442. 332. 50. 224. 170. 139. 90. 52. 40.
321 22. 7. 10. 2. 3. 0. 1. 0. 0. 0.
331 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
341 0. 0. 1. 0. 1. 0. 0. 0. 0. 0.
351 0. 1. Q 0. 0. 0. 0. 0. 0. 0.
361 1. 0. (1) 0. 0. 0. 0. 1. 0. 0.
371 0. 0. 1. 1. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHGSD-WM-DP-074, REV. 0

',.^()3



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

^^

WHGSD-WM-DP-074, REV. 0SAMPLE
S94T283-SAMPLE

File ID: 10a2107.CNF

Counted on: 1/11/95 @13:10
Detector: AEA10
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 154.6 154.6 291.733 291.733 20.000 16.567 10.000 3.459
2 1072.3 1072.3 245.277 245.232 22.000 16.131 11.000 4.167
3 18.3 18.3 162.678 162.217 60.000 215.414 30.000 32.986

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Th228 0.132 5.430 5.459 -.0290.08 9.26 2.9 110.4 0.497E-04

Am241 5.480 5.459 0.021 83.4 0.376E-04
2 Am243 0.818 5.276 5.245 0.0310.07 57.28 1.2 489.5 0.220E-03

Pu240 5.144 5.245 -.101 484.6 0.218E-03
3 Np237 0.040 4.781 4.863 -.0820.99 2.79 21.8 27.2 0.122E-04

Pu242 4.878 4.863 0.015 23.6 0.106E-04

Totals:
----- ---------
0.990 <--valid peaks only--> 69.34

DETECTOR CALIBRATION
Energy(MEV) = 4.117 + (0.0046)*Channel

Energy range (MeV): 4.117 TO 6.472
Efficiency = 0.1182 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 33611.0 100.000
Smoothed 33611.0 100.000
Composite fit 33282.4 99.022
Residuals 328.6 0.978

Analyzed by:
MB



^ Spectrum 10a2107.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0
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Raw Data Dump for AEA Spectrum: 10a2107.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 1. 2. 1. 0.
21 0. 2. 0. 0. 3. 1. 1. 1. 1. 2.
31 0. 0. 1. 2. 0. 1. 0. 0. 0. 2.
41 1. 2. 0. 4. 2. 2. 3. 2. 1. 1.
51 3. 1. 2. 0. 1. 1. 0. 1. 2. 1.
61 3. 0. 4. 2. 2. 4. 2. 0. 0. 2.
71 1. 3. 1. 2. 5. 5. 2. 2. 1. 4.
81 4. 3. 3. 2. 2. 0. 2. 2. 2. 1.
91 8. 2. 0. 5. 2. 0. 5. 7. 5. 3.

101 0. 1. 3. 3. 2. 7. 6. 4. 2. 5.
111 6. 6. 5. 5. 0. 6. 7. 1. B. 4.
121 4. 0. 5. 2. 8. 6. 5. 6. 4. 9.
131 9. 6. 5. 8. 11. 11. 9. 12. 9. 9.
141 12. 11. 5. 13. 11. 14. 9. 6. 14. 11.
151 11. 9. 22. 16. 7. 16. 14. 18. 15. 19.
161 17. 22. 19. 22. 14. 16. 20. 19. 14. 17.
171 25. 33. 24. 29. 26. 25. 34. 25. 31. 36.
181 26. 42. 41. 39. 27. 40. 48. 42. 37. 48.
191 51. 41. 45. 63. 51. 67. 63. 55. 67. 67.
201 57. 69. 54. 65. 92. 86. 87. 102. 103. 108.
211 106. 115. 126. 142. 165. 173. 142. 182. 186. 188.
221 206. 239. 261. 276. 287. 310. 351. 374. 422. 460.
231 521. Y44.. 556. 602. 534. ^ 718. 800. 813. 1000. 936.
241 1099. Q̂ $^ 1089. 1096. ,I1 9^J^^^ 1127. 1074. 1006. 1007. 890.
251 824.

f^
7 597. 478. 400. 258. 195. 146. 123. 108.

261 88. 98. 77. 58. 55. 45. 47. 44. 48. 36.
271 45. 54. 65. 59. 56. 59. 65. 94. 87. 80.
281 85. 103. 12 2. 116. 141. 124. 153. 149. 149. 157.
291 159. 160. 167 136. 151. 133. 118. 124. 92. 66.
301 71. 39. 24. 23. 17. 12. 12. 8. 6.
311 2. 1. 4. 2. 0. 1. 1. 3. 1. 0.
321 4. 0. 1. 0. 2. 1. 0. 1. 0. 0.
331 0. 1. 0. 1. 0. 4. 0. 2. 1. 5.
341 5. 2. 5. 6. 2. 2. 5. 2. 4. 10.
351 10. 8. 5. 6. 9. 10. 6. 6. 3.
361 7. 7. 1^. 7. 11. 7. 6. 4. 6. 4.
371 2. 1. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
391 0. 0. 0. 1. 0. 0. 0. 0. 1. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 1. 1. 1. 0. 2. 0. 0. 0. 0. 0.
421 1. 0. 1. 0. 2. 1. 0. 0. 2. 0.
431 1. 1. 0. 1. 2. 0. 2. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM-DP-074, REV. 0

^,^'OG



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WHC-SD-WM-DP-074, REV.O

SS94T283-DUP
File ID: 11a3122.CNF

Counted on: 1/11/95 @13:11
Detector: AEA11
Geometry number: 1
Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 80.3 80.3 300.347 300.347 14.000 7.019 7.000 2.183
2 860.8 860.8 253.543 253.540 12.000 5.685 6.000 1.941

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.092 5.480 5.491 -.0110.03 3.19 5.0 26.4 0.119E-04

Pu238 5.499 5.491 0.008 34.5 0.155E-04
2 Am243 0.895 5.276 5.276 0.0000.03 30.94

---------
1.6 243.8 0.110E-03

Totals:
-----
0.987 <--valid peaks only--> 34.13

DETECTOR CALIBRATION
Energy(MEV) = 4.110 + (0.0046)*Channel

Energy range (MeV): 4.110 TO 6.465
Efficiency = 0.1282 CPM/DPM

TOTAL COUNT DATA:

Item Total
16593.0
16593.0
16383.8
209.2

% Recovery
100.000
100.000
98.739
1.261

Raw spectrum
Smoothed
Composite fit
Residuals

Analyzed by:

.,,,
r.^0



Spectrum 11a3122.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 6151.8

WHC-SD-WM-DP-074, REV. 0
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Raw Data Dump for AEA Spectrum: 11a3122.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
41 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
51 0. 0. 1. 0. 0. 0. 0. 1. 0. 0.
61 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
71 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
81 1. 0. 0. 0. 0. 0. 0. 0. 1. 0.
91 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.

101 0. 0. 0. 1. 1. 0. 0. 0. 0. 1.
111 0. 0. 0. 0. 0. 1. 0. 2. 0. 1.
121 1. 1. 0. 0. 0. 1. 0. 0. 0. 0.
131 0. 0. 0. 1. 0. 0. 1. 0. 0. 0.
141 0. 1. 1. 1. 0. 0. 0. 1. 0. 0.
151 0. 0. 0. 0. 1. 0. 0. 0. 1. 1.
161 1. 0. 1. 1. 0. 0. 1. 0. 0. 1.
171 2. 0. 3. 1. 0. 1. 0. 3. 0. 1.
181 0. 0. 5. 1. 1. 3. 4. 1. 2. 4.
191 3. 2. 3. 3. 3. 2. 4. 1. 5. 5.
201 6. 4. 3. 4. 6. 10. 5. 11. 14. 7.
211 5. 12. 13. 15. 11. 18. 26. 24. 20. 30.
221 35. 36. 44. 39. 57. 59. 65. 60. 79. 84.
231 70. 96. 120. 120. 149. 155. 202. 203. 229. 276.
241 332. 360. 389. 4 532. 564. 604. 688. 688. 764.
251 744. 867. 897. 997 891. 786. 563. 333. 218. 142.
261 101. 95. 100. 65. 71. 55. 59. 34. 34.
271 18. 9. 19. 11. 8. 7. 10. 15. 13. 10.
281 21. 16. 13. 25. 24. 27. 28. 23. 61. 36.
291 35. 52. 62. 67. 63. 71. 76. 79. 90.
301 (3 82. 70. 49. 38. 22. 19. 19. 15. 13.
311 10. 3. 3. 0. 2. 0. 0. 1. 0. 0.
321 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
331 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
341 0. 0. 1. 0. 1. 1. 1. 2. 3. 0.
351 1. 1. 1. 3. 3. 0. 4. 1. 5.
361 6. 5. 3.

^
9 6. 2. 7. 6. 7. 8.

371 9. 4. 4. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 1. 2. 0. 1. 0. 0. 1.
431 0. 0. 2. 0. 1. 1. 3. 1. 0. 1.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM-DP-074, REV. 0

.,^.



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T2,84-SAMPLE

File ID: 12a4921.CNF

71w ,

A N A L Y S I S

WHC-SD-WM-DP-074, REV. 0

Counted on: 1/11/95 @13:11
Detector: AEA12
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final

PEAK RESULTS
Peak Error Limit: 25%

Tau
Initial Final

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m

----- ---------
Totals: 0.000 <--valid peaks only--> 0.00

DETECTOR CALIBRATION
Energy(MEV) = 4.108 + (0.0046)*Channel

Energy range (MeV): 4.108 TO 6.463
Efficiency = 0.1248 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 130.0 100.000
Smoothed 130.0 100.000
Composite fit 0.0 0.000
Residuals 130.0 100.000

Analyzed by:

Activity
uCi/ea

^^10



Spectrum 12a4921.CNF
1 Legend: Raw a.... Modeled Peaks = 1,2,.., etc Display Max.: 14.5

WHC-SD-WM-DP-074, REV. 0
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Raw Data Dump for AEA Spectrum: 12a4921.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
41 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
51 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
61 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
71 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
81 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
91 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

101 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
111 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
121 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
131 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
141 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
151 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
161 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
171 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
181 0. 1. 0. 0. 1. 0. 0. 0. 0. 0.
191 0. 0. 0. 0. 2. 0. 0. 1. 0. 0.
201 0. 0. 2. 0. 0. 4. 0. 1. 0. 0.
211 0. 0. 0. 0. 3. 0. 0. 0. 0. 1.
221 2. 0. 1. 2. 1. 2. 1. 2. 1. 2.
231 2. 1. 0. 3. 0. 1. 1. 2. 0.
241 1. 3. 3. 1. 2. 2. 1.

^
2. 0.

251 1. 1. 1. 1. 1. 2. 1. 1. 0.
261 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
271 0. 1. 1. 1. 0. 0. 1. 0. 0. 0.
281 0. 0. 0. 0. 1. 2. 1. 0. 1.
291 1. 0. 0. 0. 0. 1. 0. 0. 0.
301 0. 0. 0. 0. 0. 0. 0. 0. 0.
311 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
321 1. 1. 0. 1. 0. 0. 0. 1. 0. 1.
331 0. 0. 1. 0. 0. 0. 1. 0. 0. 1.
341 0. 0. 0. 2. 0. 3. 0. 1. 3. 1.
351 1. 1. 0. 1. 3. 0. 3. 1. 0.
361 1. 1. 2. 0. 2. 0. 1. 0. 2.
371 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM-DP-074, REV. 0



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T284-DUP

File ID: 2a2787.CNF

A N A L Y S I S

WHGSD-WM-DP-074, REV. 0

Counted on: 1/11/95 @19:56
Detector: AEA2
Geometry number: 1
Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 74.0 74.0 300.230 300.230 24.000 21.853 12.000 1.479
2 1210.6 1210.6 253.840 253.799 22.000 18.473 11.000 2.838

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.095 5.480 5.488 -.0080.10 10.06 2.8 38.7 0.174E-04

Pu238 5.499 5.488 0.011 50.5 0.228E-04
2 Am243 0.836 5.276 5.275 0.0010.08 88.87 1.0 324.9 0.146E-03

Pu240 5.144 5.275 - .131
---------

321.6 0.145E-03

Totals:
-----
0.930 <--valid peaks only--> 98.92

DETECTOR CALIBRATION
Energy(MEV) = 4.107 + ( 0.0046)*Channel

Energy range ( MeV): 4.107 TO 6.463
Efficiency = 0.2763 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 51061.0 100.000
Smoothed 51061.0 100.000
Composite fit 47492.8 93.012
Residuals 3568.2 6.988

Analyzed by:
EMB

;^=3



Spectrum 2a2787.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

Display Max.: 9537.4
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 4. 5.
31 6. 1.
41 6. 6.
51 4. 4.
61 4. 9.
71 9. 5.
81 13. 10.
91 12. 11.

101 19. 16.
111 19. 20.
121 23. 26.
131 36. 33.
141 37. 38.
151 53. 58.
161 73. 68.
171 89. 68.
181 111. 103.
191 154. 130.
201 188. 186.
211 289. 234.
221 351. 359.
231 471. 533.
241 730. all.
251 1247. 1253.
261 783. 727.
271 121. 111.
281 53. 50.
291 61. 58.
301 65. 83.
311 29. 24.
321 4. 2.
331 1. 0.
341 3. 1.
351 4. 0.
361 1. 5.
371 4. 3.
381 1. 1.
391 0. 0.
401 0. 0.
411 1. 0.
421 0. 0.
431 0. 0.
441 0. 2.
451 1. 0.
461 0. 0.
471 0. 0.
481 0. 1.
491 0. 1.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
1. 4.
6. 4.
8. 5.
3. 4.
8. 6.

12. 11.
12. 15.
11. 13.
14. 17.
20. 20.
28. 28.
38. 31.
50. 46.
65. 59.
74. 74.
91. 83.

126. 127.
146. 158.
203. 199.
262. 300.
349. 408.
538. 589.
657.

1291. 1304
609.
92. 73.
37. 44.
68. 66.
54. 71.
27. 12.
2. 3.
1. 0.
0. 1.
0. 6.
5. 4.
4. 3.
2. 0.
0. 0.
0. 1.
0. 0.
0. 0.
1. 2.
1. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.

2a2787.CNF
0. 0. 0. 0. 0. 0.
0. 0. 1. 2. 0. 2.
2. 3. 3. 2. 2. 0.
3. 3. 2. 2. 6. 3.
3. 4. 3. 2. 3. 2.
2. 4. 5. 4. 9. 5.
3. 5. 10. 3. 6. 3.
6. 11. 6. 7. B. 5.

12. 8. 13. 7. 14. 13.
18. 12. 18. 12. 13. 17.
18. 17. 13. 17. 19. 22.
21. 28. 23. 20. 19. 27.
26. 33. 31. 34. 35. 36.
35. 33. 39. 47. 38. 44.
40. 45. 44. 53. 55. 43.
76. 47. 41. 74. 71. 54.
71. 78. 76. 69. 77. 77.
98. 99. 101. 112. 93. 107.

113. 125. 128. 143. 143. 140.
164. 164. 151. 182. 182. 173.
202. 223. 219. 226. 237. 246.
279. 338. 289. 338. 351. 339.
430. 435. 487. 501. 435. 512.
580. 631. 632. 707. 679. 726.
979. 1041. 1031. 1099. 1167. 1151.

1244. 1230. 1174. 1045. 964. 885.
437. 357. 300. 204. 137. 125.
80. 49. 49. 46. 41. 47.
52. 50. 41. 41. 49.
73. 62. 72. 63. 77. ^
71. 54. 50. 40. 36. 30.
18. 20. 15. 5. 11. 3.
2. 0. 2. 1. 1. 2.
0. 2. 1. 3. 2. 0.
4. 3. 4. 2. 4. 2.
r]^ 2. 4. 2. 4. 3.

5. 3. 3. 1. 2.
1. 5. 0. 2. 6.

0. 0. 0. 0. 1. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
1. 0. 0. 1. 0. 0.
1. 1. 0. 0. 0. 1.
1. 1. 0. 0. 0. 1.
0. 0. 0. 0. 0. 0.
0. 1. 1. 1. 0. 0.
0. 0. 0. 0. 0. 0.
0. 1. 2. 1. 2. 0.
0. 0. 0. 0. 0. 1.
0. 0. 0. 0. 0. 0.

WHC-SD-WM-DP-074, REV.0

^^:35



y ^P

LABCORE Data Entry Template for Worklist# 418

Analyst: !j ^-L Instrument: AM01 Method: LA-953-103 A-/

Worklist Comment: Use a 1 mL sample size. --LLF WHC-SD-WM-DP-074, REV. 0
Seg Type Samplek Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @AM24102 AM24101 SOLID N/A uci/g

1 BLNK-PREP @AM24102 AM24101E SOLID N/A % Ct.

1 BLNK-PREP @AM24102 AM24101T SOLID N/A % Rec

1 BLNK-PREP @AM24102 CM24301 SOLID N/A uCi/g

1 BLNK-PREP @AM24102 CM24301E SOLID N/A % Ct.

2 STD '5-36L13 @AM24102 AM24101 SOLID N/A uCi/g

2 STD @AM24102 AM24101E SOLID N/A % Ct.

2 STD @AM24102 AM24101T SOLID N/A % Rec

3 SAMPLE S94T000283 0 R @AM24102 AM24101 SOLID N/A uCitg

3 SAMPLE S94T000283 0 R @AM24102 AM24101E SOLID N/A % Ct.

3 SAMPLE S94T000283 0 R @AM24102 AM24101T SOLID N/A % Rec

3 SAMPLE S94T000283 0 R @AM24102 CM24301 SOLID N/A uCi/g

3 SAMPLE S94T000283 0 R @AM24102 CM24301E SOLID N/A % Ct.

4 DUP S94T000283 0 R @AM24102 AM24101 SOLID N/A uCi/g

4 DUP S94T000283 0 R @AM24102 AM24101E SOLID N/A % Ct.

4 DUP S94T000283 0 R @AM24102 AM24101T SOLID N/A % Rec

4 DUP S94T000283 0 R @AM24102 CM24301 SOLID N/A uCi/g

4 DUP S94T000283 0 R @AM24102 CM24301E SOLID N/A % Ct.

5 SAMPLE S94T000284 0 R @AM24102 AM24101 SOLID N/A uCi/g

5 SAMPLE S94T000284 0 R @AM24102 AM24101E SOLID N/A % Ct.

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 1
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LABCORE Data Entry Template for Worklist# 418

Analyst: h L Instrument: AMOI Method: LA-953-103 ^-I

Worklist Comment: Use a 1 mL sample size. --LLF yfVF{GSD-WM-DP-074, REV. 0
Seg Type Samplell Rep Al Test Matrix Actual Found DL Unit
5 SAMPLE S94T000284 0 R @AM24102 AM24101T SOLID N/A % Rec

5 SAMPLE S94T000284 0 R @AM24102 CM24301 SOLID N/A uci/g

5 SAMPLE S94T000284 0 R @AM24102 CM24301E SOLID N/A % Ct.

6 DUP S94T000284 0 R @AM24102 AM24101 SOLID N/A uci/g

6 DUP S94T000284 0 R @AM24102 AM24101E SOLID N/A % Ct.

6 DUP S94T000284 0 R @AM24102 AM24101T SOLID N/A % Rec

6 DUP S94T000284 0 R @AM24102 CM24301 SOLID N/A uCi/g

6 DUP S94T000284 0 R @AM24102 CM24301E SOLID N/A % Ct.

Final page for worklist # 418

J u^2,
na yst ignature

"---

_c
`

s
ate

/ 7D- 5 S-

Data Entry Comments:

Units shownfor QC (SPK) may not reflect the actual units. Page: 2

'^ ^:17



WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID I BLANK

m-243/244 pCi/g = CM • SPKA • SPKV ` DF - (1000mUL) / (C243 * SS * Dg/L * (222000odpm/NCi))
m-241 pCilg = C241 ` SPKA ` SPKV ` DF ` (t00omUL) / (C243' SS' DglL * (2220000dpm/pCi))

tlracer % Recovery = ((ATOT / MIN CT'd - BKG) ` 2 * (C243 / (C241 + C243)) / (SPKA ` SPKV)) ` 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) + (1/C243)) * 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((9 / CM) +(1/C243)) ` 1.96 ` 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 pCilg < < 2.36E-03 Detection
Cm 243/244 CI/ < 2.36E-03 Level In
Relative counting error Am-241 ^ 39.3% CI/
Relative counting error Cm-243/244 ^ 113.2%
m-243 Tracer Recovery 90.2% 2.36E-03

Form 953103WB Rev. 1.0 Page 1 of 1
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5

WHC-SD-WM-DP-074, REV. 0

Am-241: STANDARD

3244 yCUL = CM • SPKA • SPKV • DF • DDF • (1000mUL) / (C243 • SS • (2220000dpm/NCi))
1 NCUL = C241 • SPKA • SPKV • DF • DDF • (1000mUL) / (C243 • SS' (2220000dpm/NCi))

% Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV)) * 100

e Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96' 100
e Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 * 100

m 241 CUmL 2.11E-02 Detection
Cm 2431244 CUmL < 2.30E-03 Level In
Relative counting error Am-241 ^ 5.2% CUmL
Relative countln error Cm-243/244 ^ 98.0^.
m-243 Traaer Recove ^ 93.2N. 2.30E-03

Data Entry b: 17 Date: 01/20/95
roved b : Date: 3 '

Form 953103WB Rev. 1.0 ...M^^^ Page 1 of i



WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID SAMPLE

3/244 pCl/g = CM • SPKA • SPKV • DF • (1000mUL) / (C243 • SS • Dg/L • (2220000dpm/uCi))
1 NCUg = C241 * SPKA * SPKV * DF * (1000mUL) / (C243 * SS * Dg/L * (2220000dpm/NCi))

% Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100
e Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96' 100
e Counting Error (Cm-243/244) = Square Root of ((i / CM) +(1/C243)) • 1.96 • 100

in 241 CU ^ 4.66E-03 Detection
Cm 2431244 p CJ/g < 2.19E-03 Level in
Relative counting error Am-241 ^ 8.7% CU
Relatlve countl error Cm-243/244 - 33.7%
m-243 Tracer Recove 97.2% 2.19E-03

Data E ntry b : ^ v/ -- --^ Date: 01/20/95
roved b : 42 Date: 3- qSr

Form 953103WB Rev. 1.0 • ^• ^'^^^ Page 1 of 1
Iw/,.iN



WHC-SD-WM-DP-074, REV. 0

Am-241: DUPLICATE

31244 pCUg = CM • SPKA • SPKV • DF • (1000mUL) / (C243' SS • DgIL • (2220000dpm/NCi))
1 pCi/g = C241 * SPKA * SPKV' DF • (1000mUL) / (C243 • SS * Dg/L * (222000odpm/uCi))

% Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100

e Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) * 1.96 * 100
e Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243))' 1.96 • 100

m 241 Cil ^ 3.64E-03 Detection
Cm 2431244 CU ^ < 2.16E-03 Level In

Relatlve countin error Am-241 =
F

12.0% Cil
Relatlve countln error Cm-243/244 = 45.1%
m-243 Tracer Recovery 98.8"e 2.16E-03

Form 953103WB Rev. 1.0 Page 1 of 1



WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID SAMPLE

3/244 uCUg = CM' SPKA `SPKV' DF' (1000mUL) /(C243' SS `Dg/L' (222000odpm/NCi))
I NCUg = C241 ' SPKA' SPKV' DF •(1000mUL) /(C243' SS • Dg/L' (222000odpm/NCi))
% Recovery = ((ATOT / MIN CT'd - BKG) ` 2 ' (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100
e Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 • 100
e Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 • 100

m 241 p CIJg 8.11E-03 Detection
Cm 243/244 pCUg < 2.28E-03 Level In
Relative counting error (Am-241 ) ^ 6.0% CU
Relative eounOn error Cm-243/244 ^ 22.8%
m-243 Tracer Reeove 90.8% 2.28E-03

Form 953103WB Rev. 1.0 Page 1 of 1
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WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID I DUPLICATE

Cm-243/244 NCUg = CM * SPKA * SPKV * DF * ( 1000mL/L) / (C243' SS * Dg/L * (2220000dpm/NCi))
Am-241 NCUg = C241 • SPKA • SPKV • DF' ( 1000mL/L) /(C243' SS' Dg/L •(2220000dpm/uCi))

Tracer % Recovery = ((ATOT / MIN CT'd - BKG) • 2 ' (C243 / (C241 + C243)) / (SPKA • SPKV)) * 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) +( 1/C243))' 1.96' 100
Relative Counting Error ( Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96' 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 Ci/ < 2.13E-03 Detection
Cm 243/244 CU < 2.13E-03 Level In
Relative counting error Am-241 11.5% CU
Relative counting error Cm-243/244 37.8%
m-243 Tracer Recovery 98.2V. 2.13E-03

Form 953103WB Rev. 1.0 Page 1 of 1
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT WHC-SD-WM-DP-074, REV. 0
SAMPLE

S94T283-STD
File ID: 2a2810.CNF

Counted on: 1/20/95 @ 4:10
Detector: AEA2
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1983.0 1983.0 303.045 303.045 22.000 17.385 11.000 7.475
2 4005.0 4005.0 256.409 256.388 22.000 16.320 11.000 7.421
3? 17.6 17.6 178.807 178.748 74.000 1.000 37.000 0.100
4? 2.5 2.5 158.165 160.000 8.000 0.000 4.000 2.611
5? 5.6 5.6 137.038 136.557 10.000 4.830 5.000 0.640

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.335 5.480 5.505 -.0250.08 90.28 0.9 856.8 0.386E-03

Pu238 5.499 5.505 -.006 1118.6 0.504E-03
2 Am243 0.651 5.276 5.290 -.0140.08 175.63 0.7 1582.5 0.713E-03

Pu240 5.144 5.290 -.146 1566.7 0.706E-03
3 ???? 4.933 1.41 7.6
4 ???? 4.847 0.01 1532.
5 ????

-----
4.739 0.38 23.4

Tota ls: 0.986 <--valid peaks only-->
---------

265.91

DETECTOR CALIBRATION
Energy(MEV) = 4.111 + (0.0046)*Channel

Energy range (MeV): 4.111 TO 6.466
Efficiency = 0.1121 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
129499.0
129499.0
128520.9

978.1

Analyzed by:

'iMN

% Recovery
100.000
100.000
99.245
0.755

EMB



Spectrum 2a2810.CNF
1 Legend: Raw = .... Modeled Peaks - 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

z
2
........2

............. 2.

Display Max.: 27309.6

.................................................................. .2.
..................... .---....................................:2

i : ...................:i:
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 1. 1.
31 2. 3.
41 4. 5.
51 1. 3.
61 3. 5.
71 4. 2.
81 11. 3.
91 3. 6.

101 4. 5.
111 4. 6.
121 9. 7.
131 10. 8.
141 8. 11.
151 13. 11.
161 9. 10.
171 14. 6.
181 15. 11.
191 25. 16.
201 39. 32.
211 43. 60.
221 116. 98.
231 278. 283.
241 1017. 1168.
251 3361. 3672.
261 3115. 2842.
271 493. 431.
281 204. 255.
291 806. 921.
301 2089. 2063.
311 1000. 895.
321 111. 79.
331 2. 2.
341 0. 1.
351 1. 2.
361 1. 1.
371 1. 1.
381 0. 1.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 1.
431 3. 0.
441 0. 1.
451 0. 0.
461 1. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
1. 2.
1. 2.
5. 1.
5. 4.
2. 4.
6. 6.
7. 5.
3. 10.
8. 1.
8. 7.

10. 10.
5. 9.
5. 5.

16. 5.
9. 11.

12. 13.
12. 16.
26. 20.
31. 30.
58. 54.

101. 125.
329. 376.

1330. 1507.
3886. 4132.
2455. 2080.
337. 310.
243. 288.

1072.
2058. 21
697. 596.
61. 21.
1. 0.
1. 0.
0. 0.
2. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.

2a2810.CNF
0. 0. 0. 0. 0. 0.
0. 0. 1. 0. 3. 5.
1. 4. 2. 3. 4. 2.
2. 4. 2. 0. 3. 6.
5. 4. 1. 2. 6. 4.
3. 0. 3. 3. 2. 7.
5. 4. 5. 4. 2. 1.

10. 3. 3. 5. 4. 6.
8. 4. 2. 6. 11. 2.
5. 4. 7. 8. 5. 4.
9. 6. 6. 15. 8. 9.
8. 6. 7. 1. 5. 4.
8. 9. 10. 9. 11. 9.
9. 8. 18. 7. 10. 8.

12. 9. 10. 9. 7. 8.
5. 12. 9. 17. 8. 12.

17. 6. 12. 7. 15. 17.
11. 10. 11. 25. 16. 15.
16. 17. 24. 18. 18. 15.
26. 24. 34. 23. 30. 31.
28. 32. 43. 42. 44. 48.
66. 52. 79. 82. 85. 98.

130. 131. 206. 206. 219. 220.
418. 479. 548. 621. 742. 845.
1764. 19

^
2257. 2565. 2870. 3130.

4175. 30 4227. 3990. 3801. 3585.
1824. 1436. 1267. 990. 801. 655.
276. 257. 251. 224. 190. 212.
318. 400. 446. 541. 643. 767.

1295. 1443. 1668. 1778. 1906. 1938.
1931. 1787. 1829. 1553. 1414. 1146.
464. 372. 300. 231. 145. 152.
22. 25. 14. 5. 5. 1.
0. 0. 2. 0. 2. 0.
2. 2. 2. 1. 3. 2.
3. 4. 0. 3. 1.
0. 0.

^
4 3. 1. 0.

1. 0. 0. 0. 0.
0. 0. 0. 1. 0. 0.
1. 0. 0. 0. 0. 0.
0. 1. 0. 0. 0. 1.
0. 0. 0. 0. 0. 0.
0. 0. 0. 1. 0. 0.
0. 0. 0. 0. 0. 0.
1. 0. 0. 1. 0. 0.
0. 0. 0. 0. 0. 1.
0. 0. 0. 0. 0. 0.
0. 1. 0. 1. 2. 0.
2. 0. 0. 0. 0. 0.
1. 1. 0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0

^.^.i..



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T283-BLK

File ID: 3a3541.CNF

A N A L Y S I S

WHC-SD-WM-DP-074, REV. 0

Counted on: 1/20/95 @ 4:11
Detector: AEA3
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 18.0 18.0 300.866 300.866 14.000 8.156 7.000 0.408
2 6179.5 6179.5 255.569 255.568 14.000 6.915 7.000 3.966

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.015 5.480 5.494 -.0140.04 2.93 5.2 25.7 0.116E-04

Pu238 5.499 5.494 0.005 33.5 0.151E-04
2 Am243 0.944 5.276 5.285 -.0090.03 186.34

----- ---------
0.7 1549.1 0.698E-03

Totals: 0.959 <--valid peaks only--> 189.27

DETECTOR CALIBRATION
Energy(MEV) = 4.110 + (0.0046)*Channel

Energy range (MeV): 4.110 TO 6.465
Efficiency = 0.1215 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 94794.0 100.000
Smoothed 94794.0 100.000
Composite fit 90861.8 95.852
Residuals 3932.3 4.148

Analyzed by:
EMB

•""•^7..r..r..



Spectrum 3a3541.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

Display Max.: 38750.1

1
1
1
1
1
1
1
1
1
2.
1....2
1 ....................2
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1
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 3. 0.
31 0. 2.
41 0. 1.
51 1. 1.
61 1. 0.
71 1. 1.
81 0. 1.
91 0. 1.

101 1. 1.
111 2. 2.
121 1. 1.
131 3. 7.
141 1. 3.
151 4. 5.
161 3. 6.
171 5. 6.
181 7. 10.
191 13. 17.
201 44. 39.
211 59. 56.
221 118. 98.
231 273. 293.
241 923. 1062.
251 4571. 5185.
261 2270. 1581.
271 297. 238.
281 2. 2.
291 1.
301 25 14.
311 3.
321 0. 0.
331 0. 0.
341 0. 0.
351 0.
361

^
0.

371 1.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 1. 0.
441 1. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
1. 1.
1. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
1. 1.
2. 0.
1. 1.
0. 4.
2. 4.
4. 7.
5. 2.
7. 4.
6. 8.

12. 10.
18. 19.
34. 20.
56. 50.

107. 121.
329. 322.

1218. 1436.
6005. 6723.
1136. 880.
166. 100.

3. 1.
6. B.

16. 18.
2. 0.
1. 0.
0. 1.
0. 0.
0. 2.
2. 1.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

3a3541.CNF
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 1. 0.
1. 1. 0. 0. 1. 1.
0. 0. 1. 2. 0. 3.
1. 1. 1. 0. 1. 0.
2. 0. 0. 0. 2. 1.
0. 0. 0. 0. 0. 2.
3. 1. 1. 1. 0. 0.
1. 1. 1. 2. 0. 2.
1. 0. 0. 1. 0. 1.
0. 1. 1. 2. 1. 0.
2. 0. 1. 1. 1. 3.
0. 5. 2. 2. 1. 1.
3. 2. 1. 0. 1. 2.
2. 4. 5. 5. 4. 6.
4. 4. 6. 8. 2. 6.
5. 3. 4. 8. 6. 7.
7. 7. 13. 8. 12. 10.

18. 8. 10. 12. 23. 10.
12. 25. 27. 36. 28. 36.
37. 44. 38. 43. 41. 42.
72. 67. 61. 77. 85. 83.

142. 175. 167. 190. 225. 238.
381. 441. 478. 597. 650. 734.

1784. 2323. 2814. 3184. 3700.
6968. 6977 6454. 5546. 4491. 3259.
722. 3. 556. 484. 448. 380.
83. 41. 15. 13. 5. 4.
2. 0. 1. 2. 1. 7.
8. 10. 12. 15. 21. 18.

11. 4. 7. 3. 4. 6.
3. 1. 0. 1. 0. 1.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
2. 0. 2. 3. 2. 0.
0. 0. 2. 0. 0. 0.
1. 2. 2. 1. 2. 0.
2. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 1. 0.
0. 1. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 1.
0. 1. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T283-SAM

File ID: 4a4006.CNF

A N A L Y S I S

WHGSD-WM-DP-074, REV. 0

Counted on: 1/20/95 @ 4:11
Detector: AEA4
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 29.6 29.6 370.222 370.222 12.000 3.943 6.000 1.850
2 477.6 477.6 302.016 302.016 12.000 5.611 6.000 3.645
3 4399.9 4399.9 256.666 256.665 12.000 4.728 6.000 3.197

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1 ???? 5.823 0.82 9.9
2 Pu238 0.099 5.499 5.502 -.0030.03 12.89 2.5 206.3

Am241 5.480 5.502 -.022 158.0
3 Am243 0.847 5.276 5.289 -.0130.02 110.61 0.9 1287.2

Totals:
----- ---------
0.945 <--valid peaks only--> 123.50

DETECTOR CALIBRATION
Energy(MEV) = 4.082 + (0.0047)*Channel

Energy range (MeV): 4.082 TO 6.489
Efficiency = 0.0868 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 62708.0 100.000
Smoothed 62708.0 100.000
Composite fit 59684.1 95.178
Residuals 3023.9 4.822

Analyzed by:

Activity
uCi/ea

0.929E-04
0.712E-04
0.580E-03

2-230



Spectrum 4a4006.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 22349.1

WHC-SD-WM-DP-074, REV. 0
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Raw Data Dump for AEA Spectrum: 4a4006.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 2. 0. 1.
21 0. 2. 1. 0. 0. 0. 1. 0. 0. 0.
31 0. 2. 0. 0. 0. 0. 0. 1. 0. 0.
41 0. 1. 2. 1. 0. 0. 1. 3. 2. 0.
51 0. 0. 0. 2. 2. 2. 0. 2. 0. 3.
61 3. 1. 0. 0. 1. 1. 0. 0. 0. 2.
71 0. 3. 1. 1. 1. 0. 1. 1. 2. 2.
81 0. 5. 1. 1. 1. 1. 1. 0. 0. 4.
91 1. 2. 2. 1. 2. 1. 1. 1. 3. 4.

101 0. 0. 1. 2. 0. 2. 2. 1. 3. 1.
111 1. 3. 0. 3. 1. 1. 2. 4. 2. 1.
121 2. 0. 2. 0. 5. 0. 1. 2. 1. 0.
131 1. 2. 2. 1. 2. 3. 7. 2. 2. 4.
141 4. 2. 4. 3. 5. 5. 2. 2. 4. 2.
151 4. 2. 6. 5. 2. 3. 3. 5. 2. 4.
161 3. 4. 6. 5. 5. 9. 6. 5. 3. 5.
171 5. 2. 5. 3. 5. 3. 4. 3. 7. 5.
181 1. 6. 9. 1. 5. 3. 9. 7. 9. 7.
191 10. 12. 4. 6. 7. 5. 12. 5. 9. 17.
201 17. 12. 13. 18. 10. 11. 18. 14. 21. 17.
211 15. 16. 20. 20. 22. 19. 20. 31. 31. 37.
221 34. 36. 36. 37. 44. 52. 65. 54. 78. 75.
231 98. 120. 130. 134. 158. 173. 195. 203. 238. 261.
241 334. 416. 473. 618. 768. 949. L.2A, 1298. 1455. 1822.
251 2175. 2657. 3287. 4038. 4624. 5059. Q192_) 4767. 3786. 2756.
261 1669. 1018. 613. 345. 260. 207. 246. 213. 185. 165.
271 149. 122. 80. 62. 39. 27. 24. 20. 11. 16.
281 19. 32. 23. 26. 26. 37. 65. 46. 67. 82.
291 106. ,12J^. 142. 171. 188. 238. 274. 338. 448. 483.
301 525. (-5^8; 508. 470. 348. 220. 157. 140. 78. 61.
311 56. 26. 28. 9. 11. 6. 6. 2. 1.
321 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
331 0. 0. 0. 0. 0. 1. 0. 0. 0. 1.
341 0. 0. 2. 0. 1. 1. 0. 1. 0. 2.
351 3. 2. 4. 0. 4. 6. 5. 8. 10. 11.
361 17. 19. 15. 14. 26. 26. 28. 33. 33.
371 4 29. 26. 18. 1. 0. 1. 1. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 1. 1. 0. 1. 0.
421 0. 0. 0. 1. 0. 1. 1. 2. 2. 5.
431 2. 3. 4. 1. 5. 2. 2. 4. 5. 1.
441 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 1. 0. 0. 0. 0. 0. 0. 1. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM-DP-074, REV. 0
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT
WHGSD-WM-DP-074, REV. 0

SAMPLE
S94T283-DUP

File ID: 5a5933.CNF

Counted on: 1/20/95 @ 4:12
Detector: AEA5
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 17.1 17.1 365.549 365.549 36.000 32.559 18.000 6.753
2 277.0 277.0 298.057 298.051 24.000 25.847 12.000 1.207
3 3133.3 3133.3 252.064 251.982 24.000 27.083 12.000 6.202
4? 0.0 0.1 149.307 149.307 0.000 0.100 0.000 0.100

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 ???? 5.787 1.22 8.1
2 Am241 0.212 5.480 5.469 0.0110.12 51.11 1.3 384.5 0.173E-03

Pu238 5.499 5.469 0.030 502.0 0.226E-03
3 Am243 0.845 5.276 5.253 0.0230.13 203.89 0.7 1456.5 0.656E-03

Pu240 5.144 5.253 -.109 1442.0 0.650E-03
4 ???? 4.770 0.00 *****

Totals:
-----

---------1.056 <--valid peaks only--> 255.00

DETECTOR CALIBRATION
Energy(MEV) = 4.069 + (0.0047)*Channel

Energy range (MeV):. 4.069 TO 6.475
Efficiency = 0.1414 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 115889.0 100.000
Smoothed 115889.0 100.000
Composite fit 123005.4 106.141
Residuals -7116.4 -6.141

Analyzed by:
EMB

:^33



Spectrum 5a5933.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 25814.1

WHC-SD-WM-DP-074, REV.0
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 0. 5.
31 0. 3.
41 7. 2.
51 2. 4.
61 1. 3.
71 7. 3.
81 3. 6.
91 9. 4.

101 5. 5.
111 3. 6.
121 10. 6.
131 9. 3.
141 7. 13.
151 13. 3.
161 15. 9.
171 16. 10.
181 28. 24.
191 60. 49.
201 110. 88.
211 247. 269.
221 572. 595.
231 1237. 1322.
241 2515. 2687.
251 3356. 3288.
261 2117. 1849.
271 418. 396.
281 164. 189.
291 263. 262.
301 242. 257.
311 107. 85.
321 11. 17.
331 2. 2.
341 6. 3.
351 11. 0.
361 19. 19
371 17.
381 2. 5.
391 1. 0.
401 0. 1.
411 1. 2.
421 1. 1.
431 4. 0.
441 1. 3.
451 0. 0.
461 0. 0.
471 0. 1.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
4. 4.
6. 3.
4. 8.
3. 4.
4. 3.
6. 6.
6. 2.
6. 6.
6. 3.
5. 3.

10. 13.
10. 8.
7. 7.

10. 13.
16. 17.
14. 16.
20. 24.
47. 66.

125. 119.
279. 285.
711. 693.

1541. 1598.
2838. 29 .
3308. 39
1666. 55.
313. 247.
203. 188.
280. 273.
184. 215.
80. 48.
6. 3.
1. 2.
5. 7.

11. 17.
15. 17.
14. 18.
1. 2.
0. 0.
1. 0.
2. 0.
2. 3.
4. 0.
1. 1.
0. 0.
0. 0.
0. 1.
1. 1.
1. 1.

5a5933.CNF
0. 0.
0. 0.
3. 4.
2. 4.
1. 5.
3. 5.
3. 4.
8. 7.
5. 6.
7. 6.
8. 6.

12. 4.
8. 8.

10. 9.
16. 7.
7. 18.

12. 10.
25. 16.
31. 38.
63. 56.

156. 154.
337. 363.
749. 854.

1686. 1848.
3033. 3092.
3155. 3034.
1195. 1000.
254. 199.
208. 177.
248. 281.
221. 150.
49. 44.
3. 7.
4. 2.
7. 7.

13. 12.
17. 16.
11. 10.
2. 2.
0. 1.
0. 2.
1. 1.
2. 2.
5. 6.
2. 2.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.

0. 0. 0. 0.
4. 3. 7. 5.
6. 3. 5. 6.
5. 4. 4. 3.
6. 5. 8. 5.
4. 5. 5. 4.
4. 4. 2. 4.
8. 3. 4. 6.
4. 3. 7. 5.
5. 8. 5. 1.
4. 4. 2. 6.
9. 7. 6. 5.

10. 5. 3. 4.
9. 6. 8. 7.
9. 9. 13. 13.

12. 12. 10. 12.
9. 19. 13. 15.

29. 18. 28. 31.
34. 38. 49. 47.
82. 82. 96. 108.

168. 195. 196. 194.
380. 433. 476. 509.
822. 994. 1075. 1172.

1980. 2029. 2268. 2323.
3215. 3302. 3383. 3330.
2801. 2604. 2578. 2278.
897. 735. 578. 503.
195. 191. 168. 180.
207. 223. 252. 270.
274. 283. 90 286.
155. 166. 114.
32. 24. 15. 16.
4. 2. 1. 1.
1. 2. 4. 8.

10. 14. 11. 7.
9. 12. 19. 19.

19. 15. 16. 17.
9. 6. 6. 6.
1. 2. 1. 0.
0. 0. 0. 0.
0. 1. 0. 0.
2. 3. 2. 1.
1. 1. 1. 4.
4. 3. 2. 2.
2. 0. 1. 1.
0. 0. 0. 0.
1. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

10
'

_
/-,^Ze 9s

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
S94T284-SAM

File ID: 6a6754.CNF

WHC-SD-WM-DP-074, REV. 0

Counted on: 1/20/95 @ 4:13
Detector: AEA6
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 66.9 66.9 371.807 371.807 12.000 6.385 6.000 2.914
2 1130.8 1130.8 302.588 302.588 16.000 9.509 8.000 5.622
3 5776.5 5776.5 256.232 256.231 16.000 7.717 8.000 4.749

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 ???? 5.806 2.14 6.1
2 Am241 0.169 5.480 5.488 -.0080.04 37.92 1.5 325.9 0.147E-03

Pu238 5.499 5.488 0.011 425.4 0.192E-03
3 Am243 0.790 5.276 5.274 0.0020.04 177.39

---------
0.7 1447.3 0.652E-03

Totals:
-----
0.959 <--valid peaks only--> 215.31

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0046)*Channel

Energy range (MeV): 4.096 TO 6.451
Efficiency = 0.1238 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 107750.0 100.000
Smoothed 107750.0 100.000
Composite fit 104389.4 96.881
Residuals 3360.6 3.119

Analyzed by:
EMB

^Z36



Spectrum 6a6754.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 34503.0

WHC-SD-WM-DP-074, REV. 0
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 0. 2.
31 2. 2.
41 0. 0.
51 2. 0.
61 0. 2.
71 0. 2.
81 1. 0.
91 1. 2.

101 2. 1.
111 2. 6.
121 0. 2.
131 2. 1.
141 1. 1.
151 2. 6.
161 3. 4.
171 10. 6.
181 6. 6.
191 14. 11.
201 15. 15.
211 38. 33.
221 51. 53.
231 176. 170.
241 655. 777.
251 3909. 4492.
261 3083. 2212.
271 369. 288.
281 55. 67.
291 267.
301 1237. 267
311 282.

:

321 11. 1.
331 0. 0.
341 0. 3.
351 1. 4.
361 2. 24.
371 75 72.
381 2.
391 0. 0.
401 0. 0.
411 0. 1.
421 1. 0.
431 1. 5.
441 11. 5.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 1.
0. 0.
2. 3.
0. 0.
1. 1.
2. 1.
2. 1.
5. 1.
1. 0.
0. 5.
2. 1.
5. 1.
5. 5.
7. 3.
1. 4.
8. 9.
6. 11.

11. 13.
18. 20.
30. 28.
73. 71.

196. 247.
962. 1166.

5191. 6023.
1554. 1122.
236. 165.
67. 75.

407. 462.
1184. 1224.
163. 141.

3. 1.
0. 1.
2. 1.
2. 4.

53. 37.
72. 67.
1. 0.
0. 1.
0. 0.
0. 1.
1. 0.
2. 3.
4. 5.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.

6a6754.CNF
0. 0.
0. 0.
0. 0.
1. 0.
0. 1.
1. 1.
1. 2.
1. 1.
1. 0.
2. 0.
2. 1.
5. 1.
0. 1.
7. 2.
3. 2.
2. 3.
2. 1.
7. 7.
6. 7.
9. 11.

16. 11.
35. 47.
73. 80.

288. 300.
1408.
6357. 6479•
782.
139. 86.
80. 128.

599. 652.
1081. 836.
103. 80.

1. 1.
0. 1.
4. 1.
8. 5.

42. 43.
52. 32.
0. 0.
0. 0.
0. 0.
2. 0.
0. 0.
8. 5.
8. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.

0. 0. 0. 0.
1. 0. 1. 1.
0. 1. 0. 1.
0. 0. 2. 1.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 1. 1.
1. 0. 0. 0.
2. 2. 0. 1.
2. 0. 0. 1.
3. 0. 3. 1.
1. 2. 4. 1.
2. 1. 0. 5.
4. 3. 0. 2.
3. 3. 4. 2.
9. 2. 3. 8.
1. 3. 5. 6.
4. 3. 7. 6.

10. 4. 9. 7.
16. 11. 12. 15.
21. 22. 22. 26.
36. 35. 54. 55.

103. 129. 123. 124.
355. 387. 460. 575.

1971. 2414. 2798. 3318.
6319. 5797. 4915. 4026.
619. 510. 483. 402.
63. 53. 52. 51.

132. 165. 212. 263.
787. 914. 1001. 1158.
717. 575. 473. 358.
50. 30. 25. 14.
1. 0. 1. 0.
0. 2. 0. 2.
1. 2. 3. 1.
9. 12. 16. 19.

52. 62. 57. 70.
20. 16. 15. 12.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 1. 1. 0.
2. 0. 3. 2.
4. 7. 3. 7.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

'A^
/ ^a s3

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
WHC-SD-WM-DP-074, REV. 0

S94T284-DUP
File ID: 7a7358.CNF

Counted on: 1/20/95 @ 4:13
Detector: AEA7
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final initial Final Initial Final Initial Final
1? 20.4 20.4 369.576 369.576 16.000 7.035 8.000 3.193
2 266.8 266.8 302.219 302.219 16.000 9.412 8.000 6.117
3 5601.8 5601.8 256.240 256.240 16.000 8.186 8.000 6.095

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1 ???? 5.824 0.67 10.9
2 Am241 0.047 5.480 5.507 -.0270.04 8.72 3.0 92.8

Pu238 5.499 5.507 -.008 121.2
3 Am243 0.917 5.276 5.291 -.0150.04 168.69

-----
0.7 1703.9

Totals:
---------

0.964 <--valid peaks only--> 177.41

DETECTOR CALIBRATION
Energy(MEV) = 4.087 + (0.0047)*Channel
Energy range (MeV): 4.087 TO 6.493

Efficiency - 0.1000 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 88349.0 100.000
Smoothed 88349.0 100.000
Composite fit 85493.8 96.768
Residuals 2855.3 3.232

Activity
uCi/ea

0.418E-04
0.546E-04
0.768E-03

Analyzed by:
EMB

I"
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Spectrum 7a7358.CNF
1 Legend: Raw .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0
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Display Max.: 33279.0
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 0. 1.
31 1. 0.
41 1. 2.
51 1. 0.
61 0. 0.
71 1. 2.
81 1. 0.
91 0. 0.

101 0. 1.
111 0. 1.
121 2. 1.
131 0. 0.
141 0. 3.
151 0. 2.
161 5. 0.
171 3. 2.
181 6. 3.
191 9. 8.
201 13. 12.
211 15. 20.
221 39. 54.
231 127. 146.
241 468. 593.
251 3810. 4502.
261 3199. 2358.
271 284. 226.
281 10. 15.
291 71.
301
^
305 292.

311 6. 49.
321 3. 3.
331 1. 0.
341 1. 0.
351 3. 5.
361 9. 11.
371 19. 15.
381 0. 1.
391 0. 0.
401 0. 0.
411 0. 0.
421 1. 0.
431 1. 1.
441 0. 1.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
1. 0.
1. 0.
1. 0.
2. 0.
1. 1.
1. 0.
0. 0.
2. 0.
0. 2.
2. 1.
1. 5.
3. 7.
0. 3.
0. 1.
0. 1.
6. 3.
0. 6.
7. 7.

11. 18.
17. 32.
60. 66.

152. 175.
722. 879.

5117. 5768.
1730. 1222.
206. 140.
16. 16.
81. 113.

283. 271.
31. 31.
0. 0.
0. 0.
0. 1.
3. 5.
9. 20.

16. 10.
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
2. 1.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.

7a7358.CNF
0. 0. 0. 0. 0. 0.
0. 0. 1. 0. 1. 1.
0. 0. 1. 2. 1. 2.
0. 1. 0. 0. 1. 0.
0. 0. 1. 0. 0. 1.
2. 1. 1. 0. 1. 0.
0. 0. 1. 1. 2. 0.
0. 1. 1. 0. 0. 0.
0. 1. 0. 0. 0. 1.
2. 2. 1. 0. 2. 1.
2. 1. 3. 0. 2. 2.
1. 2. 0. 0. 1. 0.
0. 0. 1. 1. 3. 2.
1. 4. 1. 1. 1. 2.
0. 2. 3. 1. 0. 1.
2. 0. 1. 1. 5. 3.
4. 2. 2. 5. 6. 2.
4. 5. 7. 6. 3. 8.
3. 12. 2. 3. 6. 8.

11. 8. 11. 4. 7. 10.
6. 21. 18. 18. 15. 22.

21. 30. 35. 31. 45. 52.
60. 61. 95. 100. 97. 112.

169. 194. 230. 252. 297. 365.
1118. 1743. 2154. 2580. 3196.
6200. 6352 6048. 5488. 4864. 4189.
937. 33. 568. 499. 393. 323.
108. 58. 50. 33. 22. 16.
14. 15. 18. 40. 33. 46.

140. 180. 184. 234. 271. 260.
227. 211. 170. 131. 85. 76.
19. 20. 10. 9. 8. 7.
0. 0. 0. 0. 0. 0.
0. 0. 0. 1. 0. 1.
1. 0. 1. 0. 0. 2.
5. 4. 3. 8. 9.

14. 17. 19. 13. 27 23.
B. 9. 5. 3. 1.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 1. 0. 2.
0. 0. 0. 2. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0
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LABCORE Data Entry Template for Worklist# 445

Analyst: _4& Instrttment: AMOI Method: LA-953-103 ^),l

Worklist Comment: Use a 1 mL sample size. --LLF yyHC-gD-WM-DP-074, REV. 0

Seg Type Sample!! Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @AM24102 AM24101 SOLID N/A uci/g

1 BLNK-PREP @AM24102 AM24101E SOLID N/A % Ct.

1 BLNK-PREP @AM24102 AM24101T SOLID N/A % Rec

1 BLNK-PREP @AM24102 CM24301 SOLID N/A uCi/g

1 BLNK-PREP @AM24102 CM24301E SOLID N/A % Ct.

2 STD q -3(^`l @AM24102 AM24101 SOLID N/A uci/g

2 STD @AM24102 AM24101E SOLID N/A % Ct.

2 STD @AM24102 AM24101T SOLID N/A % Rec

3 SAMPLE S94T000283 0 R @AM24102 AM24101 SOLID N/A uci/g

3 SAMPLE S94T000283 0 R @AM24102 AM24101E SOLID N/A % Ct.

3 SAMPLE S94T000283 0 R @AM24102 AM24101T SOLID N/A % Rec

3 SAMPLE S94T000283 0 R @AM24102 CM24301 SOLID N/A uCi/g

3 SAMPLE S94T000283 0 R @AM24102 CM24301E SOLID N/A % Ct.

4 DUP S94T000283 0 R @AM24102 AM24101 SOLID N/A uCi/g

4 DUP S94T000283 0 R @AM24102 AM24101E SOLID N/A % Ct.

4 DUP S94T000283 0 R @AM24102 AM24101T SOLID N/A % Rec

4 DUP S94T000283 0 R @AM24102 CM24301 SOLID N/A uCi/g

4 DUP S94T000283 0 R @AM24102 CM24301E SOLID N/A % Ct.

5 SAMPLE S94T000284 0 R @AM24102 AM24101 SOLID N/A uCi/g

5 SAMPLE S94T000284 0 R @AM24102 AM24101E SOLID N/A % Ct.

Data Entry Comments:

Or,^ A4,2-

Units shown for QC (SPK) may not reflect the actual units. Page: 1

.), -3-.A.•^2



LABCORE Data Entry Template for Worklist# 445

'̂ ^ ^Analyst: > t Instrument: AM01 Method: LA-953-103 1

Worklist Comment: Use a 1 mL sample size. --LLF WHC-SD-WM-DP-074, REV. 0
Seg Type Sample8 Rep Al Test Matrix Actual Found DL Unit
5 SAMPLE S94T000284 0 R @AM24102 AM24101T SOLID N/A % Rec

5 SAMPLE S94T000284 0 R @AM24102 CM24301 SOLID N/A uCi/g

5 SAMPLE S94T000284 0 R @AM24102 CM24301E SOLID N/A % Ct.

6 DUP S94T000284 0 R @AM24102 AM24101 SOLID N/A uCi/g

6 DUP S94T000284 0 R @AM24102 AM24101E SOLID N/A % Ct.

6 DUP S94T000284 0 R @AM24102 AM24101T SOLID N/A % Rec

6 DUP S94T000284 0 R @AM24102 CM24301 SOLID N/A uCi/g

6 DUP S94T000284 0 R @AM24102 CM24301E SOLID N/A % Ct.

Analyst Signature

^C^/^ «...--

Data Entry Comments:

Final page for worklist # 445

-;2
ate

/-27-5'S

Units shownfor QC (SPK) may not reflect the actual units. Page: 2
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BEST AVAILABLE COPY

WHGSD-WM-DP-074, REV.0

Am-241 : LA-953-103(A-1) SOLID BLANK

m-243/244 NCUg = CM' SPKA • SPKV' DF •(1000mUL) /(C243' SS • Dg/L' (2220000dpm/NCi))
m-241 NCi/g = C241' SPKA * SPKV * DF • (100omUL) / (C243' SS * Dg/L * (2220000dpm/NCi))
racer % Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV)) * 100

Relative Counting Error (Am-241) = Square Root of ((1 / C241) +( 1/C243))' 1.96 • 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 • 100
NOTE: Am 241 Result is a LESS THAN Value

m 247 CU < 2.50E-03 Detection
Cm 243/244 CI/ ^ < 2.50E-03 Level In
Relative countin error Am-241 54.4"e Cl!
Relatlve counting error Cm-243/244F- 138.8%
m-243 Tracer Recove = 85.2"/0 2.50E-03

Form 953103WB Rev. 1.0 `2^^.^ Page 1 of 1
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IN

WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) LIQUID STANDARD

3/244 uCi/L = CM • SPKA • SPKV • DF • DDF • (100omUL) / (C243 • SS • (2220000dpm/NCi))
I pCilL = C241 • SPKA • SPKV' DF • DDF • (1000mUL) / (C243 • SS • (2220000dpm/pCi))
% Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV)) * 100
- Counting Error (Am-241) = Square Root of ((1 / C241) + (1/C243)) • 1.96 • 100
: Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 • 100

m 241 pCI/mL e 2.11E-02 Detection
Cm 243/244 CIImL < 2.89E-03 Level In
Relatlve countln error Am-241

`
4.7% CI/mL

Relative counting error Cm-243/244 = 138.6% 1 ` ..^ .
m-243 Tracer Recovery 74.2% 2.89E-03

Form 953103WB Rev. 1.0 Page 1 of 1



WHC-SD-WM-DP-074, REV.0

Am-241 : LA-953-103(A-1) SOLID SAMPLE

3/244 NCf/g = CM • SPKA' SPKV • DF • (1000mUL) / (C243 • SS • Dg/L • (222000odpm/NCi))
I NCUg = C241 • SPKA • SPKV • DF • (1000mUL) / (C243 • SS • Dg/L • (2220000dpm/NCi))
% Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV))' 100
9 Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) * 1.96 • 100
- Counting Error (Cm-243/244) = Square Root of ((I / CM) +(1/C243))' 1.96 • 100

m 241 CU 5.18E-03 Detection
Cm 243/244 CU ^ < 2.45E-03 Level In
ReWUve countln error Am-241 = 9.5°/. CU
Relative countln error Cm-243/244 = 36.5°/.
m-243 Tracer Recove ry ^ 87.1% 2.45E-03

Form 953103WB Rev. 1.0

i
Page 1 of 1
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WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-1

Form 953103WB Rev. 1.0

DUPLICATE

3244 NCUg = CM' SPKA' SPKV • DF' (1000mUL) /( C243' SS' Dg/L • ( 2220000dpm/yCi))
I pCi/g = C241 ' SPKA • SPKV' DF' (1000mUL) / (C243' 3S • Dg/L • ( 2220000dpm/pCi))
% Recovery = ((ATOT / MIN CT'd - BKG)' 2' (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100
a Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) * 1.96' 100
a Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243))' 1.96 • 100

Page 1 of 1



WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-11 SOLID I SAMPLE

3244 NCUg = CM • SPKA • SPKV • DF • (1000mUL) / (C243 • SS • Dg/L • (2220000dpm/NCi))
I NCUg = C241 • SPKA • SPKV • DF • (1000mUL) / (C243' SS • Dg/L' (222000odpm/yCi))
% Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV))' 100
- Coundng Error (Am-241) = Square Root of ((1 / C241) +(1/C243))' 1.96' 100
e Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243))' 1.96 • 100

m 241 CI/ ^ 7.87E-03 Detection
Cm 243/244 CII ^ < 2.51E-03 Level In
Reladve coundn error Am-241

l
6.6% CI/

Relative counting error Cm-2431244 = 24.6"/0
m-243 Tracer Recovery = 82.7% 2.51E-03

Data Entry by: ic.i....... _... Date: 01/31/95
J^Eproved b : Date: 31

Form 953103WB Rev. 1.0
+ti

Page 1 of 1
''ls



0

WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-1) SOLID

Cm-243/244 yCi/g = CM • SPKA • SPKV • DF • (1000mUL) / (C243 • SS • Dg/L' (2220000dpm/uCi))
kAm-241 NCUg = C241 * SPKA' SPKV * DF • (1 o00mUL) / (C243 * SS • Dg/L • (2220000dpm/pCi))
racer % Recovery = ((ATOT I MIN CT'd - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA' SPKV)) * 100

Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 • 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 • 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 CU < 2.37E-03 Detection
Cm 2431244 CII < 2.37E-03 Level In
Relative counting error (Am-241 ) ^ 11.3% CI/
Relative counting error Cm-2431244 ^ 41.9%
m-243 Tracer Recovery 88.6% 2.37E-03

Form 953103WB Rev. 1.0 Page 1 of i



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T284-DUP

File ID: 8a8542.CNF

A N A L Y S I S

WHC-SD-WM-DP-074, REV. 0

Counted on: 1/25/95 @ 6:37
Detector: AEA8
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 16.3 16.3 373.572 373.572 14.000 5.380 7.000 2.404
2 271.4 271.4 304.668 304.668 16.000 8.179 8.000 6.424
3 6016.3 6016.3 259.137 259.137 14.000 6.727 7.000 5.962

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1 ???? 5.832 0.50 12.6
2 Pu238 0.046- 5.499 5.508 -.0090.04 8.10 3.1 86.6

Am241 5.480 5.508 -.028 66.4
3 Am243 0.918 5.276 5.294 -.0180.03 162.21

--
0.7 1262.3

Totals:
----- --- ----
0.964 <--valid peaks only--> 170.30

DETECTOR CALIBRATION
Energy(MEV) = 4.076 + (0.0047)*Channel

Energy range (MeV): 4.076 TO 6.483
Efficiency = 0.1298 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 84771.0 100.000
Smoothed 84771.0 100.000
Composite fit 81987.0 96.716
Residuals 2784.0 3.284

Activity
uCi/ea

0.390E-04
0 .299E-04
0.569E-03

Analyzed by: ,^
D

/-ZSSS^_

.,.,f-
r. 6,J0



Spectrum 8a8542.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 41246.9

WHC-SD-WM-DP-074, REV. 0

3
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................3...
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1
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 0. 0.
31 0. 0.
41 2. 0.
51 0. 0.
61 0. 0.
71 1. 1.
81 0. 1.
91 0. 0.

101 0. 0.
111 0. 0.
121 1. 0.
131 1. 1.
141 1. 0.
151 0. 0.
161 2. 1.
171 1. 2.
181 2. 2.
191 1. 0.
201 2. 0.
211 5. 6.
221 4. 15.
231 41. 31.
241 178. 221.
251 1811. 2311.
261 5842. 4851.
271 495. 454.
281 30. 14.
291 33. 30.
301 191. 273.
311 106. 88.
321 7. 5.
331 0. 0.
341 0. 0.
351 0. 2.
361 7. 4.
371 13. 18.
381 2. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 2. 1.
441 0. 1.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 2.
1. 0.
1. 2.
0. 2.
1. 0.
2. 0.
0. 0.
2. 2.
2. 3.
0. 1.
2. 3.
4. 0.
4. 5.

12. 12.
48. 56.

292. 331.
2839. 3662.
3833. 2815.
337. 288.

9. 5.
44.

305.

I
0. 0.
0. 0.

8a8542.CNF
0. 0.
0. 0.
0. 0.
0. 3.
0. 0.
0. 0.
1. 0.
0. 0.
0. 1.
1. 0.
2. 1.
0. 0.
1. 0.
2. 0.
1. 0.
1. 1.
1. 2.
1. 0.
1. 1.
0. 1.
3. 4.
4. 7.

21. 13.
73. 102.

466. 554.
4438. 5333.
2065. 1434.
207. 180.
11. 8.
67. 77.

310. 267.
50. 32.
0. 0.
0. 0.
0. 1.
1. 4.

10.

$
12.
0.

0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 2. 0.
1. 1. 0. 0.
0. 0. 2. 0.
0. 0. 0. 1.
1. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 1. 1. 0.
1. 0. 2. 1.
1. 0. 1. 0.
1. 1. 0. 1.
0. 1. 1. 0.
0. 0. 2. 0.
2. 1. 2. 1.
0. 0. 0. 1.
2. 1. 0. 1.
3. 4. 6. 7.
6. 6. 11. 3.

19. 20. 25. 35.
104. 121. 130. 144.
700. 918. 1406.

6343. 6752. 958 6604.
1029. 779. 571.
135. 74. 55. 36.
10. 9. 8. 16.
84. 127. 159. 204.

262. 204. 173. 143.
26. 24. 14. 7.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 3.
1. 2. 1. 2.

12. 12. 10. 14.
11. 7. 5. 3.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.
2. 2. 1. 2.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 1. 1. 0.
0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0

212152
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WHC-SD-WM-DP-074, REV. 0
S94T283-BLK

File ID: 3a3555.CNF

Counted on: 1/25/95 @ 6:34
Detector: AEA3
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 5385.3 5385.3 256.658 256.658 14.000 7.381 7.000 3.999
2? 21.5 21.5 156.822 156.822 152.000 1.000 76.000 0.100
3? 3.8 3.8 127.435 127.088 8.000 0.671 4.000 0.307

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am243 0.909 5.276 5.287 -. 0110.03 169.12 0.7 1401.4 0.631E-03
2 ???? 4.827 1.71 6.8
3 ???? 4.691 0.08

-----
107.

Totals: 0.909 <--valid peaks only--> 169.12---------

DETECTOR CALIBRATION
Energy(MEV) = 4.106 + (0.0046)*Channel

Energy range ( MeV): 4.106 TO 6.461
Efficiency - 0.1219 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 89329.0 100.000
Smoothed 89329.0 100.000
Composite fit 82034.3 91.834
Residuals 7294.8 8.166

Analyzed by:
DM

. .
c:^.J



Spectrum 3a3555.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 30403.9

WHC-SD-WM-DP-074, REV.0
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Raw Data Dump for
i 0. 0.

11 0. 0.
21 2. 0.
31 5. 4.
41 2. 5.
51 0. 7.
61 8. 2.
71 1. 2.
81 1. 7.
91 9. 3.

101 8. 4.
111 6. 10.
121 13. 8.
131 16. 6.
141 10. 12.
151 15. 18.
161 14. 23.
171 35. 21.
181 26. 33.
191 41. 56.
201 63. 68.
211 80. 112.
221 168. 168.
231 275. 348.
241 740. 843.
251 3195. 3835.
261 3181. 2334.
271 363. 285.
281 7. 3.
291 4. 6.
301 10. 9.
311 3. 2.
321 0. 0.
331 0. 0.
341 0. 0.
351 0. 1.
361 2. 1.
371 1. 2.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 0. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 1.
481 1. 1.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
4. 2.
2. 4.
2. 5.
5. 3.
4. 1.
6. 5.
3. B.
6. 6.
7. 3.

13. 5.
11. 12.
10. 7.
13. 13.
13. 19.
19. 21.
23. 27.
36. 46.
41. 60.
65. 91.

100. 107.
169. 191.
365. 364.
967. 1140.

4565. 5200.
1563. 1159.
215. 167.

5. 3.
5. 6.
4. 11.
2. 1.
0. 0.
0. 0.
0. 0.

0.
2 1.

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.

3a3555.CNF
0. 0.
0. 0.
3. 3.
3. 3.
2. 3.
2. 5.
1. 6.
1. 7.
7. 8.
5. 4.
8. 8.

12. 6.
10. 11.
19. 14.
10. 14.
12. 26.
21. 20.
25. 19.
39. 33.
62. 67.
66. 71.

123. 129.
201. 221.
420. 465.
1349.
5807. 6140.
805.
110. 92.

1. 2.
2. 7.
9. 6.
0. 1.
0. 0.
0. 0.
0. 0.
0. 1.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0. 0. 0. 0.
0. 3. 3. 1.
2. 2. 2. 1.
3. 2. 4. 5.
5. 5. 3. 1.
5. 5. 1. 3.

10. 3. 4. 3.
3. 11. 6. 3.
2. 5. 6. 9.
5. 5. 7. 13.
7. 11. 6. 4.
7. 9. 5. 9.

16. 15. 15. 4.
12. 14. 11. 12.
18. 14. 15. 12.
23. 17. 15. 20.
23. 32. 22. 29.
36. 20. 38. 24.
45. 37. 50. 32.
60. 45. 60. 55.
81. 88. 92. 84.

139. 130. 119. 156.
218. 243. 237. 274.
502. 567. 616. 670.

1743. 2055. 2473. 2685.
6038. 5588. 4987. 4035.
566. 554. 501. 429.
51. 28. 18. 16.
4. 3. 4.
4. 8. 3 9.
6. 2. 1.
2. 2. 0. 0.
1. 0. 0. 0.
0. 0. 0. 1.
1. 1. 1. 0.
1. 2. 0. 0.
1. 1. 0. 2.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

WHC-SD-WM-DP-074, REV.0

^



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WHGSD-WM-DP-074, REV.0

S94T283-STD
File ID: 4a4020.CNF

Counted on: 1/25/95 @ 6:35
Detector: AEA4
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initia l Final Initial Final
1 2071.3 2071.3 303.202 303.202 12.000 4.535 6.000 4.290
2 4260.3 4260.3 257.882 257.882 12.000 3.729 6.000 3.605

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu238 0.327 5.499 5.504 -. 0050.02 46.93 1.3 756.1 0.341E-03

Am241 5.480 5.504 -. 024 579.1 0.261E-03
2 Am243 0.620 5.276 5.291 -. 0150.02 88.98

---------
0.9 1042.6 0.470E-03

Totals:
-----
0.947 <--valid peaks only--> 135.90

DETECTOR CALIBRATION
Energy(MEV) = 4.079 + ( 0.0047)* Channel

Energy range ( MeV): 4.079 TO 6.485
Efficiency = 0.0862 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 68925.0 100.000
Smoothed 68925.0 100.000
Composite fit 65240.3 94.654
Residuals 3684.7 5.346

Analyzed by:
DM

^^ ĵ^



Spectrum 4a4020.CNF
1 Legend: Raw =.... Modeled Peaks = 1,2,.., etc Display Max.: 23547.0

WHC-SD-WM-DP-074, REV. 0
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 0. 1.
31 0. 0.
41 0. 1.
51 1. 0.
61 0. 0.
71 1. 0.
81 1. 0.
91 1. 0.

101 0. 2.
111 0. 0.
121 1. 0.
131 2. 0.
141 0. 1.
151 1. 2.
161 0. 0.
171 1. 2.
181 0. 1.
191 1. 0.
201 4. 3.
211 0. 3.
221 9. 6.
231 17. 18.
241 103. 117.
251 936. 1241.
261 2379. 1461.
271 162. 135.
281 42. 48.
291 221. 290.
301 1967. 2448.
311 298. 238.
321 1. 1.
331 0. 0.
341 0. 0.
351 0. 0.
361 1. 1.
371 1. 1.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 1. 0.
431 0. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 1. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 1.
0. 2.
0. 0.
0. 0.
0. 0.
0. 1.
0. 2.
0. 1.
0. 0.
0. 0.
1. 0.
1. 0.
0. 0.
0. 1.
0. 0.
0. 0.
3. 2.
0. 0.
0. 1.
2. 4.
4. 9.

37. 65.
155. 246.

1682. 2473.
778. 449.
101. 74.
56. 61.
7. 417.

619 2351.
9. 128.
1. 0.
0. 0.
1. 0.
2. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

4a4020.CNF
0. 0. 0. 0. 0.
0. 0. 0. 0. 1.
1. 0. 0. 0. 0.
0. 0. 0. 0. 0.
2. 0. 2. 1. 0.
0. 0. 1. 0. 0.
0. 1. 2. 2. 0.
1. 1. 1. 1. 0.
1. 0. 1. 0. 0.
1. 1. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 1.
0. 1. 0. 2. 1.
1. 1. 2. 0. 1.
1. 0. 1. 1. 0.
0. 0. 0. 0. 1.
0. 1. 1. 1. 1.
0. 1. 2. 1. 0.
1. 1. 2. 3. 1.
2. 1. 2. 0. 0.
1. 2. 3. 4. 1.
2. 2. 2. 5. 4.

12. 10. 6. 10. 13.
63. 63. 89. 82. 80.

320. 472. 599.
^

822.
3425. 4313. 5082. 333 4831.
314. 247. 251. 231.
46. 41. 34. 18. 36.
58. 60. 54. 91. 114.

462. 501. 571. 800. 1101.
1993. 1430. 985. 642. 479.
115. 86. 48. 32. 14.

0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
1. 0. 1. 1. 0.
0. 1. 0. 0.
1. 0.

^
1. 1.

0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
1. 1. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.

WHC-SD-WM-DP-074, REV.0

•7^7r[^

0.
1.
0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
0.
1.
0.
1.
1.
2.
0.
2.
0.
4.

19.
80.

898.
3685.
197.
33.

162.
1514.
346.

7.
1.
1.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



G E N E R A L

Peak heiqht
Initial Final

22.5 22.5
4.8 4.8

440.9 440.9
3727.9 3727.9

21.5 21.5
3.3 3.3

PEAK ANALYSIS

Peak
ID
1?
2?
3
4
5?
6?

Peak
ID Isotope
1
2
3 Am241

Pu238
4 Am243

Pu240
5
6

Totals:

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T283-SAM

File ID: 5a5947.CNF

A N A L Y S I S

WHC-SD-WM-DP-074, REV.0

Counted on: 1/25/95 @ 6:35
Detector: AEA5
Geometry number: 1
Count time: 28802. Sec

Peak center
Initial Final

375.313 375.313
371.2B4 371.284
306.070 306.067
259.572 259.545
181.164 183.062
145.360 144.646

FWHM
Initial Final
18.000 11.124
12.000 0.100
22.000 17.984
24.000 19.888
76.000 1.000
8.000 0.598

PEAK RESULTS
Peak Error Limit: 25%

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
???? 5.838 1.22 8.1
???? 5.819 0.10 82.5

0.119 5.480 5.513 -.0330.08 25.22 1.8
5.499 5.513 -.014

0.858 5.276 5.294 -.0180.09 181.75 0.7
5.144 5.294 -.150

???? 4.935 1.72 6.9
???? 4.754 0.06 136.

0.977 <--valid peaks only--> 206.98

Tau
Initial Final
9.000 2.389
6.000 0.038

11.000 4.270
12.000 7.959
38.000 0.100
4.000 0.354

Activity
d/m uCi/ea

191.0 0.860E-04
249.3 0.112E-03
1306.7 0.589E-03
1293.6 0.583E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.074 + (0.0047)*Channel

Energy range (MeV): 4.074 TO 6.481
Efficiency = 0.1405 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 101680.0 100.000
Smoothed 101680.0 100.000
Composite fit 100841.3 99.175
Residuals 838.7 0.825

Analyzed by: // / /^^..'-^ - ^--
DM

2^" CI S
ti.J•



Spectrum 5a5947.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 28784.7

WHC-SD-WM-DP-074, REV. 0
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 1. 5.
31 1. 1.
41 4. 6.
51 3. 8.
61 4. 2.
71 3. 4.
81 11. 3.
91 8. 3.

101 5. 3.
111 8. 6.
121 5. 11.
131 2. 6.
141 11. 9.
151 6. 6.
161 13. 11.
171 11. 14.
181 25. 15.
191 19. 43.
201 41. 39.
211 67. 77.
221 114. 133.
231 231. 288.
241 733. 877.
251 2526. 2812.
261 3807. 3643.
271 1300. 1020.
281 171. 117.
291 180. 182.
301 435. 402.
311 358. 323.
321 76. 47.
331 1. 4.
341 0. 1.
351 5. 7.
361 9.
371 21. 29
381 12.

.

391 0. 0.
401 0. 1.
411 1. 0.
421 1. 0.
431 1. 2.
441 3. 2.
451 1. 2.
461 1. 1.
471 1. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
3. 2.
5. 0.
2. 4.
2. 4.
7. 4.
3. 4.
6. 5.
5. 8.
3. 3.
7. 2.
8. 7.
4. 6.
7. 8.

11. 12.
12. 9.
14. 20.
20. 22.
29. 26.
52. 57.
65. 60.

117. 128.
297. 334.
974. 1148.

3038. 3294.
3410. 3202.
845. 657.
120. 119.
189. 211.
460. 442.
253. 206.
33. 21.
5. 2.
0. 2.
7. 5.

12. 22.
20. 11.
12. 3.
0. 1.
0. 0.
0. 1.
1. 0.
2. 5.
2. 3.
1. 0.
0. 0.
0. 0.
0. 2.
0. 0.

5a5947.CNF
0. 0.
0. 0.
1. 3.
2. 5.
4. 6.
6. 6.
3. 5.
6. 7.
3. 4.
8. 6.
3. 1.
5. 4.
7. 9.

11. 7.
13. 8.
9. 8.

19. 12.
18. 17.
15. 16.
42. 32.
62. 55.
74. 58.

158. 182.
355. 435.

1310. 1440.
3480. 3651.
2871. 2684.
533. 395.
97. 98.

257.
405.
208. 1
14. 24.
4. 2.
3. 5.
6. 7.

19. 18.
25. 29.
6. 4.
0. 1.
0. 1.
0. 1.
1. 0.
3. 2.
3. 0.
0. 0.
0. 0.
0. 0.
2. 1.
0. 0.

0. 0. 0. 0.
0. 1. 2. 3.
5. 6. 4. 7.
2. 3. 3. 1.
8. 2. 11. 4.
5. 5. 1. 3.
5. 5. 2. 1.
3. 6. 1. 8.
2. 7. 2. 11.
3. 7. 5. 9.
5. 3. 4. 10.
6. 1. 7. 4.
3. 2. 4. 6.
6. 2. 10. 14.

12. 9. 3. 5.
10. 11. 9. 13.
17. 19. 15. 14.
10. 20. 18. 23.
20. 19. 21. 21.
29. 45. 37. 41.
66. 63. 52. 49.
98. 92. 100. 91.

187. 205. 224. 225.
467. 573. 610. 629.
1672. 2145. 2327.
3745. 970 3969. 3889.
2341. 1 1755. 1461.
384. 304. 237. 219.
105. 115. 149. 142.
288. 349. 346. 381.
457. 420. 399. 364.
138. 124. 98. 85.

8. 9. 4. 3.
2. 1. 1. 1.
1. 1. 4. 2.
6. 8. 10. 12.

20. 25. 19. 20.
15. 24. 9. 19.
1. 3. 0. 0.
0. 0. 0. 0.
1. 0. 0. 1.
0. 0. 1. 0.
1. 1. 1. 1.
1. 4. 3. 5.
3. 0. 1. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 1. 0. 0.
0. 1. 1. 0.

WHC-SD-WM-DP-074, REV. 0

I.tiel



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REPORT

SAMPLE
WHC-SD-WM-DP-074, REV. 0

S94T283-DUP
File ID: 6a6768.CNF

Counted on: 1/25/95 @ 6:36
Detector: AEA6
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 29.5 29.5 372.788 372.788 14.000 5.972 7.000 2.472
2 450.4 450.4 302.889 302.889 16.000 9.139 8.000 5.225
3 6057.0 6057.0 256.525 256.525 14.000 7.564 7.000 4.843

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1 ???? 5.806 0.97 9.1
2 Am241 0.073 5.480 5.485 -.0050.04 15.01 2.3 129.1

Pu238 5.499 5.485 0.014 168.5
3 Am243 0.895 5.276 5.271 0.0050.03 182.74

---------
0.7 1492.2

Totals:
-----
0.968 <--valid peaks only--> 197.74

DETECTOR CALIBRATION
Energy(MEV) = 4.091 + (0.0046)*Channel

Energy range (MeV): 4.091 TO 6.447
Efficiency = 0.1237 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 98046.0 100.000
Smoothed 98045.6 100.000
Composite fit 95393.3 97.294
Residuals 2652.7 2.706

Activity
uCi/ea

0.581E-04
0.759E-04
0.672E-03

Analyzed by: A/^6
DM

2262



Spectrum.6a6768.CNF
1 Legend: Raw .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0
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Display Max.: 35049.0
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 2. 0.
31 0. 1.
41 1. 1.
51 0. 0.
61 3. 1.
71 1. 0.
81 0. 1.
91 3. 0.

101 1. 0.
111 0. 0.
121 1. 2.
131 3. 0.
141 0. 0.
151 0. 3.
161 0. 0.
171 2. 1.
181 6. 0.
191 4. 9.
201 12. 8.
211 25. 10.
221 36. 37.
231 134. 141.
241 550. 710.
251 3936. 4644.
261 3316. 2481.
271 376. 324.
281 19. 22.
291 108.
301 454. 513
311 114.

.
11

321 3. 4.
331 1. 0.
341 0. 0.
351 6. 0.
361 11.
371 30.
381 1.
391 0. 1.
401 0. 1.
411 0. 0.
421 0. 0..
431 1. 0.
441 3. 4.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 1.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
2. 1.
1. 0.
0. 0.
2. 1.
0. 1.
1. 0.
0. 0.
1. 1.
1. 1.
0. 2.
0. 2.
0. 2.
2. 0.
0. 0.
3. 0.
1. 4.
4. 1.
4. 6.
6. 10.

18. 24.
46. 39.

168. 192.
898. 1100.

5275. 5873.
1815. 1176.
245. 195.
21. 31.

147. 195.
512. 451.
76. 46.
2. 1.
0. 0.
0. 0.
1. 1.

15.
31. 4^
0.
0. 0.
0. 0.
0. 0.
0. 2.
0. 1.
3. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

6a6768.CNF
0. 0.
0. 0.
1. 2.
0. 1.
0. 0.
0. 1.
0. 0.
0. 1.
2. 1.
1. 0.
1. 1.
0. 0.
0. 1.
1. 0.
2. 0.
1. 0.
2. 1.
0. 4.
4. 2.
6. 10.

11. 11.
18. 25.
49. 74.

208. 282.
1298.
6514. 881.
926.
117. 80.
29. 34.

235. 251.
436. 375.
42. 38.
0. 0.
0. 0.
0. 0.
5. 3.

18. 19.
28. 20.
0. 0.
0. 0.
0. 1.
0. 0.
1. 1.
4. 3.
4. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0. 0. 0. 0.
0. 0. 0. 2.
1. 0. 1. 0.
0. 3. 0. 0.
2. 0. 0. 2.
1. 1. 0. 0.
0. 2. 1. 2.
1. 0. 0. 0.
1. 0. 1. 1.
1. 0. 1. 0.
0. 2. 0. 0.
1. 1. 0. 1.
2. 1. 0. 2.
3. 1. 0. 0.
2. 0. 2. 4.
2. 4. 1. 2.
4. 3. 1. 4.
3. 4. 2. 0.
4. 2. 3. 5.
5. 7. 7. 14.

13. 13. 15. 14.
23. 27. 32. 29.
63. 82. 91. 113.

300. 363. 414. 459.
1930. 2293. 2820. 3305.
6771. 6303. 5380. 4402.
648. 542. 525. 467.
62. 30. 31. 21.
50. 63. 73. 68.

279. 344. 367. 444.
317. 224. 188. 151.
20. 16. 11. 3.
0. 0. 0. 0.
1. 0. 0. 0.
1. 0. 1. 1.
3. 6. 6. 8.

25. 25. 24. 29.
23. 11. 4. 1.
0. 0. 0. 0.
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
1. 3. 1. 3.
3. 2. 0. 5.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WHC-SD-WM-DP-074, REV. 0
S94T284-SAM

File ID: 7a7372.CNF

Counted on: 1/25/95 @ 6:37
Detector: AEA7
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 55.1 55.1 372.358 372.358 14.000 6.773 7.000 3.716
2 939.8 939.8 304.149 304.149 16.000 8.645 8.000 7.007
3 4828.1 4828.1 258.312 258.312 16.000 7.664 8.000 6.786

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1 ???? 5.834 1.68 6.9
2 Pu238 0.166 5.499 5.513 -.0140.04 28.57 1.7 387.5

Am241 5.480 5.513 -.033 296.8
3 Am243 0.798 5.276 5.298 -.0220.04 137.66

-----
0.8 1358.0

Totals:
---------

0.964 <--valid peaks only--> 166.23

DETECTOR CALIBRATION
Energy(MEV) - 4.084 + (0.0047)*Channel

Energy range (MeV): 4.084 TO 6.490
Efficiency = 0.1024 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 82779.0 100.000
Smoothed 82779.0 100.000
Composite fit 80606.3 97.375
Residuals 2172.7 2.625

Activity
uCi/ea

0.175E-03
0. 134E-03
0.612E-03

Analyzed by: ^^} ^,-- ^-
DM

^-Zf Ss^



Spectrum 7a7372.CNF
1 Leger.d: Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-074, REV.0

3
......3

Display Max.: 32278.5
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Raw Data Dump for AEA Spectrum: 7a7372.CNF
1 G. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
21 1. 0. 0. 1. 0. 1. 0. 0. 1. 0.
31 0. 1. 1. 0. 1. 0. 0. 0. 0. 1.
41 0. 0. 1. 0. 2. 0. 2. 0. 0. 1.
51 1. 0. 0. 1. 2. 0. 0. 2. 1. 1.
61 0. 0. 0. 2. 0. 1. 0. 0. 0. 0.
71 1. 1. 0. 1. 1. 0. 0. 2. 2. 1.
81 1. 1. 2. 0. 0. 1. 0. 0. 2. 0.
91 0. 0. 2. 1. 2. 2. 0. 2. 0. 1.

101 0. 0. 1. 0. 2. 1. 1. 0. 1. 0.
111 0. 1. 0. 0. 0. 1. 1. 0. 1. 0.
121 0. 2. 1. 1. 2. 0. 2. 0. 3. 1.
131 3. 0. 1. 3. 1. 1. 0. 1. 2. 0.
141 1. 2. 1. 1. 0. 1. 2. 0. 0. 1.
151 0. 0. 1. 3. 0. 2. 2. 1. 2. 0.
161 1. 0. 2. 0. 1. 1. 1. 1. 1. 0.
171 3. 0. 3. 2. 2. 0. 3. 4. 0. 1.
181 1. 1. 2. 2. 2. 1. 2. 7. 4. 2.
191 0. 1. 1. 2. 2. 2. 2. 2. 1. 1.
201 4. 3. 5. 4. 2. 4. 3. 5. 1. 4.
211 2. 5. 3. 10. 4. 5. 4. 6. 11. 8.
221 8. 12. 9. 13. 12. 13. 24. 19. 27. 27.
231 25. 49. 48. 55. 73. 86. 101. 120. 121. 158.
241 200. 234. 255. 375. 460. 568. 731. 1226. 1523.
251 2033. 2602. 3001. 3724. 4343. 4920. 5378. 549 5345. 4806.
261 4114. 3461. 2665. 2062. 1454. 1013. 804. 9. 490. 392.
271 361. 279. 257. 215. 142. 107. 93. 59. 54. 42.
281 23. 20. 26. 26. 28. 36. 55. 50. 84. 96.
291 115. 127. 160. ^36^ 284. 334. 432. 553. 584. 763.
301 933. 994. 1028. ('1043 ) 1014. 973. 746. 611. 554. 408.
311 344. 268. 209.

^
128. 96. 71. 50. 43. 28.

321 9. 9. 5. 2. 4. 0. 2. 0. 0. 1.
331 0. 0. 1. 0. 0. 0. 1. 0. 0. 2.
341 0. 0. 0. 0. 0. 1. 1. 1. 1. 2.
351 1. 2. 0. 3. 3. 7. 6. 5. 12. 10.
361 8. 22. 34. 28. 38. 49. 42. 56. 49.
371 54. 4 60. 53. 53. 28. 35. 15. 11. 8.
381 8. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 2. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
421 1. 0. 1. 1. 0. 1. 1. 1. 1. 3.
431 3. 4. 2. 7. 10. 5. 5. 6. 6. 5.
441 6. 3. 0. 0. 3. 0. 1. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 2. 0.

WHC-SD-WM-DP-074, REV. 0

a:^:E> 7



worklistrpt Version 2.0 02121195 Page:
03/27/95 07:49

LABCORE Data Entry Template for Worklist# 823

Analyst: A^L Instrument: AMOl Book # '1 6

Method: LA-953-103 Rev/Mod
WHC-SD-WM-DP-074 , REV. 0

Worklist Comment: See chemist for sample size. --LLF

GRWP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FIX1ND DL UNIT

1 STD 2AM24102 AM24101 LIQUID N/A uci/mL

1 STD BAM24102 AM24101E LIQUID N/A % Ct. Error

1 STD 2AM24102 AM24101T LIQUID N/A % Recovery

2 BLNK-PREP BAM24102 AM24101 LIQUID N/A uCi/mL

2 BLNK-PREP 8AM24102 AM24101E LIQUID N/A % Ct. Error

2 BLNK-PREP 2AM24102 AM24101T LIQUID N/A X Recovery

2 BLNK-PREP 2AM24102 CM24301 LIQUID N/A uci/mL

2 BLNK-PREP 2AM24102 CM24301E LIQUID N/A % Ct. Error

94000020 SY-103 3 SAMPLE S95T000328 0 aAM24102 AM24101 LIQUID N/A uCi/mL

94000020 SY-103 3 SAMPLE S95T000328 0 2AM24102 AM24101E LIQUID N/A X Ct. Error

94000020 SY-103 3 SAMPLE S95T000328 0 BAM24102 AM24101T LIQUID N/A % Recovery

94000020 5Y-103 3 SAMPLE 595T000328 0 8A1424102 CM24301 LIQUID N/A uCi/mL

94000020 SY-103 3 SAMPLE S95T000328 0 8AM24102 CM24301E LIQUID N/A % Ct. Error

94000020 SY-103 4 DUP 5951000328 0 2A1424102 AM24101 LIQUID N/A uCi/mL

94000020 SY-103 4 DUP S951000328 0 2A1424102 A1424101E LIQUID N/A X Ct. Error

94000020 SY-103 4 DUP S95T000328 0 i4M24102 AM24101T LIQUID N/A % Recovery

94000020 SY-103 4 DUP S95T000328 0 2*1424102 CM24301 LIQUID N/A uCi/mL

94000020 SY-103 4 DUP S95T000328 0 2A1424102 CM24301E LIQUID N/A % Ct. Error

Data Entry Comments:

Units shown for QC (SPK & S7D) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R= Replicate Number, A = Aliquot Code.

a^^f)8



k
worklistrpt Version 2. 002/21/95 Page: 2
03/27/95 07:49

LABCORE Data Entry Template for Worklist# 823
GRDUP PROJECT S TYPE SAMPLEM R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

94000020 SY-103 5 SAMPLE S95T000329 0 i1pN24102 A1424101 LIQUID N/A uC1/mL

94000020 SY-103 5 SAMPLE S95T000329 0 aAM24102 AM24101E LIQUID N/A X Ct. Error

94000020 SY-103 5 SAMPLE S95T000329 0 6UM24102 AM24101T LIQUID N/A X Recovery

94000020 SY-103 5 SAMPLE 595T000329 0 2AM24102 CM24301 LIQUID N/A uCi/mL

94000020 SY-103 5 SAMPLE S95T000329 0 eMM24102 CM24301E LIQUID N/A % Ct. Error

94000020 SY-103 6 DUP S95T000329 0 aAM24102 A1424101 LIQUID N/A uCi/mL

94000020 SY-103 6 DUP 595T000329 0 aAM24102 AM24101E LIQUID N/A X Ct. Error

94000020 SY-103 6 DUP S95T000329 0 1q1124102 AM24101T LIQUID N/A % Recovery

94000020 SY-103 6 DUP S95T000329 0 1*1424102 CM24301 LIQUID N/A uCi/mL

94000020 SY-103 6 DUP S95T000329 0 aAM24102 0424301E LIQUID N/A % Ct. Error

Final page for worklist # 823

^;'^ ^o. A119ŷ
s^5ignature Date Analyst gnatu -^

5

WHC-SD-WM-DP-074, REV. 0

Data Entry Comments:

Units shownfor QC (SPK & S9D) may not reflect the actual units. DL = Detection Limit, S = Workiist Slot Number,
R = Replicate Number, A = Aliquot Code.

It/^.I i^•



WHC-SD-WM-DP-074, REV. 0

Am-241: STANDARD

3/244 pC'JL = CM • SPKA • SPKV • DF • DDF • ( 1000mUL) / (C243 ` SS • ( 2220000dpm/pCi))
1 pCi/L = C241 • SPKA • SPKV • DF • DDF • ( 1000mUL) / (C243 • SS' (2220000dpm/pCi))
"/u Recovery = ((ATOT / MIN CT'd - BKG) • 2 * (C243 / ( C241 + C243)) / (SPKA • SPKV)) * 100
: Counting Error (Am-241) = Square Root of (( 1 / C241) +(1/C243)) * 1.96 * 100
Counting Error ( Cm-243/244) = Square Root of ((1 / CM) + ( 1/C243)) • 1.96 * 100

m 241 CI/mL = 2.71E-02 Detection
Cm 2431244 CUmL = < 3.66E-03 Level In
Relative countin error Am-241 = 5.9% CUmL
RelativecounOn error Cm-243/244 = 80.1^0 ^:^i;;^^^"^
m-243 Tracer Recove 58.6"/, 3.66E-03

Form 953103WB Rev. 1.1 Page 1 of 1
. /^

r..a.Ill
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WHGSD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-2) LIQUID BLANK

Cm-243/244 NCUL = CM' SPKA • SPKV • DF • DDF •(1000mUL) I(C243 • SS •(2220000dpm/NCi))
Am-241 NCf/L = C241 • SPKA • SPKV • DF • DDF • (1000mUL) / (C243' SS • (2220000dpm/uCi))
Tracer % Recovery = ((ATOT / MIN CT'd - BKG) • 2 * (C243 / (C241 + C243)) / (SPKA' SPKV)) * 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 • 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(11C243)) • 1.96 • 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 CUmL - < 1.59E-03 Detection
Cm 2431244 CUmL < 1.59E-03 Level In
Relative countin error Am-241 = 80.1°'40 CUmL
Relative counting error Cm-2431244 = 113.3%
m-243 Tracer Recove = 26.7% 1.59E-03

Form 953103WB Rev. 1.1 Page 1 of 1

4.^.:71



WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-2) LIQUID SAMPLE

3/244 pCi/L = CM `SPKA • SPKV • DF' DDF • (1000mUL) I ( C243 • SS • (2220000dpm/pCi))
1 YCi/L = C241 • SPKA • SPKV • DF' DDF • ( 1000mUL) / (C243 • SS • (2220000dpm/uCi))
% Recovery = ((ATOT / MIN CT'd - BKG) * 2' (C243 I (C241 + C243)) / ( SPKA * SPKV)) * 100
: Counting Error (Am-241) = Square Root of (( 1 / C241) + ( 1/C243))' 1.96 * 100
s Counting Error ( Cm-243/244) = Square Root of ((1 / CM) + (1/C243)) * 1.96 • 100

m 241 CIImL = 1.67E-03 Detectlon
Cm 243/244 CI/mL = < 7.77E-04 Level In
Relatlve coun8n error Am-241 = 8.9% CIImL
Relative coundn error Cm-243f244 = 29.8^0 :^;,^ ^^^•:;g^^^
m-243 Tracer Recove = 64.B^e 7.77E04

Form 953103WB Rev. 1.1 Page 1 of 1
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WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-2) LIQUID I DUPLICATE

3/244 NCi/L = CM' SPKA' SPKV • DF • DDF • (100omUL) / (C243 • SS • (2220000dpm/NCi))
1 NCUL = C241 • SPKA • SPKV • DF • DDF • (1000mUL) / (C243 • SS • (2220000dpm/NCi))
%Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100
e Counting Error (Am-241) = Square Root of ((1 / C241) +(i/C243))' 1.96 * 100
e Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) * 1.96 * 100

Am 241 CilmL = 1.82E-03 Detection
Cm 243/244 CI/mL = < 1.04E-03 Level In
Relative counting error Am-241 = 11.0% CUmL
Relative counting error Cm-2431244 = 36.7%
Am-243 Tracer Recovery = 41.0% 1.04E-03

Form 953103WB Rev. 1.1 ,^^73 Page 1 of I
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WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-2) LIQUID I SAMPLE

3/244 NCi/L = CM' SPKA' SPKV • DF • DDF' (1000mUL) /(C243' SS •(2220000dpm/NCi))
1 pCilL = C241 ' SPKA • SPKV • DF • DDF' (1000mUL) / (C243' SS • (2220000dpm/pCi))
% Recovery = ((ATOT / MIN CT'd - BKG) • 2 * (C243 / (C241 + C243)) / (SPKA ` SPKV))' 100
e Counting Error ( Am-241) = Square Root of ((1 / C241) +(1/C243))' 1.96 * 100
e Counting Error (Cm-243/244) = Square Root of ((1 / CM) + (i/C243))' 1.96' 100

Am 241 Ci/mL 2.09E-03 Detection
Cm 243/244 CilmL = < 1.10E-03 Level in
Relative counting error Am-241

=
8.9% CI/mL

Relative countin g error Cm-243/244= 29.5% .....

Am-243 Tracer Recove ry = 38.6% 1.10E-03

Form 953103WB Rev. 1.1 =^,,^ Page 1 of 1'
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WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-2) LIQUID DUPLICATE

3/244 pCi/L = CM' SPKA' SPKV' DF • DDF' (1000mUL) /(C243' SS' (2220000dpm/pCi))
1 NCUL = C241 ' SPKA' SPKV • DF' DDF' (1000mUL) /(C243 • SS' (2220000dpm/pCi))

% Recovery = ((ATOT / MIN CT'd - BKG)' 2 * (C243 / (C241 + C243)) / (SPKA' SPKV)) ' 100
e Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96' 100
e CounSng Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243))' 1.96' 100

r'km 241 pCUmL = 1.91 E-03 Detection
Cm 2431244 pCI1mL = < 1.14E-03 Level in
Relative counting error Am-241 = 10.1% Ci/mL
Relative counting error Cm-243/244 = 32.9%
m-243 Tracer Recove = 37.2% 1.14E-03

Form 953103WB Rev. 1.1 Page 1 of 1
•^^^ r
i-.A.7J
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WHC-SD-WM-DP-074, REV. 0WORKLIST-823-STD
File ID: 2a2016.CNF

Counted on: 4/ 1/95 @11:57
Detector: AEA2
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1650.0 1650.0 304.765 304.765 22.000 17.671 11.000 8.557
2 2639.2 2639.2 258.308 258.294 20.000 15.824 10.000 7.783
3? 12.1 12.1 191.213 191.082 62.000 1.000 31.000 0.100

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.391 5.480 5.502 -.0220.08 73.63 1.0 684.1 0.308E-03

Pu238 5.499 5.502 -.003 893.2 0.402E-03
2 Am243 0.597 5.276 5.288 -.0120.07 112.37 0.9 991.3 0.447E-03

Pu240 5.144 5.288 -.144 981.4 0.442E-03
3 ???? 4.979 0.97

-----
9.2

Totals: 0.989 <--valid peaks only--> 186.00---------

DETECTOR CALIBRATION
Energy(MEV) = 4.100 + (0.0046)*Channel

Energy range (MeV): 4.100 TO 6.455
Efficiency = 0.1145 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 90325.0 100.000
Smoothed 90325.0 100.000
Composite fit 89752.9 99.367
Residuals 572.1 0.633

Analyzed by:

SIG4A1[1RE ABpyE REPRESFNls ( B@uCAL TBCHMLOGIST/
OD[9LETED/VBltIFIEa THE CALIBRATION/ANp,LYSIS ON PAGFS^̂ ?rT() a

A:i



Raw Data Dump for
1 0. 0.

11 0. 0.
21 0. 1.
31 0. 0.
41 4. 1.
51 0. 1.
61 0. 1.
71 1. 1.
81 1. 3.
91 0. 1.

101 2. 1.
111 0. 1.
121 2. 1.
131 0. 0.
141 1. 2.
151 0. 1.
161 1. 4.
171 3. 7.
181 7. 6.
191 2. 3.
201 6. 10.
211 11. 10.
221 19. 19.
231 69. 81.
241 293. 313.
251 1341. 1564.
261 1061. 770.
271 106. 90.
281 30. 30.
291 135. 154.
301 442. 465.
311 97. 6 .
321 1. 1.
331 0. 0.
341 0. 0.
351 2. 2.
361 18. 11.
371 ® 20.
381 0. 1.
391 0. 1.
401 0. 0.
411 0. 0.
421 1. 0.
431 1. 1.
441 2. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 1. 0.
491 0. 0.
511 2. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
2. 0.
0. 1.
1. 0.
0. 1.
1. 0.
2. 2.
2. 0.
0. 3.
1. 2.
0. 0.
2. 3.
1. 2.
2. 7.
3. 3.
0. 3.
2. 3.
4. 10.
9. 6.

12. 12.
23. 24.
83. 105.

373. 438.
1649. 1844.
586. 425.
71. 42.
30. 39.

175. 234.
446. 443.
53. 42.
2. 1.
0. 1.
1. 1.
5. 3.

18. 14.
19. 13.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.

7a7555.CNF
0. 0. 0. 0. 0. 0.
0. 0. 1. 1. 1. 1.
0. 0. 1. 0. 0. 1.
1. 1. 1. 1. 0. 0.
3. 0. 0. 0. 1. 0.
3. 2. 0. 0. 3. 1.
0. 0. 1. 3. 2. 2.
0. 2. 2. 1. 2. 1.
1. 1. 1. 0. 1. 2.
0. 1. 0. 2. 0. 0.
2. 2. 0. 0. 1. 0.
0. 0. 2. 0. 2. 4.
2. 1. 3. 2. 0. 3.
1. 1. 4. 6. 1. 2.
2. 1. 0. 3. 2. 3.
2. 2. 2. 6. 3. 5.
2. 4. 5. 6. 6. 2.
3. 2. 2. 3. 2. 9.
7. 6. 3. 3. 2. 6.
8. 5. 6. 10. 6. 3.
7. 7. 7. 10. 12. 9.

16. 13. 7. 15. 21. 18.
36. 26. 41. 37. 41. 52.

118. 115. 148. 166. 191. 265.
538. 597. 736. 871. 1032. 1159.

207 . 1986. 1940. 1834. 1558. 1296.
8. 210. 152. 145. 113. 102.

42. 43. 24. 19. 18. 32.
44. 67. 82. 79. 90. 117.

246. 276. 319. 373. 415. 451.
368. 317. 227. 220. 146. 125.
37. 22. 8. 11. 1. 6.
0. 0. 0. 0. 2. 0.
0. 2. 0. 0. 0. 0.
2. 0. 1. 1. 2. 0.
3. 7. 4. 11. 16. 9.

14. 27. 30. 16. 28. 28.
7. 9. 5. 4. 2. 0.
0. 2. 0. 0. 1. 0.
1. 0. 0. 0. 0. 0.
0. 1. 0. 1. 0. 0.
0. 0. 0. 0. 1. 1.
1. 1. 2. 1. 0. 0.
2. 2. 1. 0. 2. 2.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 1. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0

/IILf



Spectrum 7a7555.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0
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Display Max.: 11399.9
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95T329-DUP

File ID: 7a7555.CNF

Counted on: 4/ 1/95 @12: 2
Detector: AEA7
Geometry number: 1
Count time: 28803. Sec

A N A L Y S I S

WHC-SD-WM-DP-074, REV. 0

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 26.3 26.3 370.114 370.115 10.000 5.432 5.000 2.188
2 424.8 424.8 302.217 302.217 16.000 9.547 8.000 4.857
3 1815.2 1815.2 256.137 256.135 16.000 8.636 8.000 4.680

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Cm243 0.011 5.786 5.816 -.0300.03 0.85 9.7 4.7 0.214E-05

Cm244 5.796 5.816 -.020 3.5 0.156E-05
2 Am241 0.191 5.480 5.497 -.0170.04 14.86 2.3 64.1 0.289E-04

Pu238 5.499 5.497 0.002 83.7 0.377E-04
3 Am243 0.773 5.276 5.280 -.0040.04 60.16

----- -
1.2 246.5 0.111E-03

Totals:
--------

0.975 <--valid peaks only--> 75.87

DETECTOR CALIBRATION
Energy(MEV) = 4.077 + (0.0047)*Channel

Energy range (MeV): 4.077 TO 6.483
Efficiency = 0.2465 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 37360.0 100.000
Smoothed 37360.0 100.000
Composite fit 36420.9 97.486
Residuals 939.1 2.514

Analyzed by:
DM



Raw Data Dump for AEA Spectrum: 6a6954.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 1. 0. 1. 0. 0. 0. 1. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
41 0. 1. 0. 1. 0. 0. 0. 0. 0. 0.
51 0. 0. 0. 1.. 0. 0. 0. 0. 0. 1.
61 0. 1. 0. 2. 0. 1. 0. 0. 0. 0.
71 0. 0. 1. 1. 0. 0. 0. 0. 0. 0.
81 0. 1. 1. 0. 2. 1. 0. 0. 0. 2.
91 0. 0. 2. 0. 0. 0. 0. 1. 1. 0.

101 0. 0. 0. 0. 1. 0. 1. 1. 1. 0.
111 1. 1. 1. 1. 1. 0. 1. 1. 0. 0.
121 0. 0. 0. 0. 0. 0. 0. 2. 1. 0.
131 0. 0. 2. 1. 2. 2. 1. 0. 3. 1.
141 1. 0. 1. 1. 1. 2. 0. 0. 0. 0.
151 3. 2. 1. 0. 0. 1. 2. 2. 2. 1.
161 3. 1. 2. 1. 0. 1. 5. 2. 0. 0.
171 0. 2. 2. 4. 2. 0. 1. 4. 2. 1.
181 4. 0. 3. 2. 4. 3. 6. 1. 7. 5.
191 1. 8. 7. 6. 3. 5. 4. 5. 8. 5.
201 9. 7. 14. 7. 11. 16. 10. 17. 11. 11.
211 15. 24. 14. 20. 20. 19. 28. 24. 27. 28.
221 31. 30. 51. 57. 45. 63. 70. 80. 79. 93.
231 126. 118. 136. 155. 188. 247. 275. 279. 314. 412.
241 470. 490. 586. 727. 830. 959. 1090. 1230. 1433. 1513.
251 1711. 1911. 2070. 2230. 24 4. 2409. 2281. 2097. 1830. 1410.
261 1115. 826. 626. 457. 314. 235. 207. 176. 175. 152.
271 109. 106. 88. 86. 66. 55. 66. 40. 51. 46.
281 42. 59. 44. 81. 82. 90. 108. 99. 142. 161.
291 193. 235. 227. 324. 282. 344. 427. 428. 501. 550.
301 542. 60 . 568. 525. 473. 435. 343. 241. 239. 138.
311 104. 90. 66. 52. 51. 31. 20. 16. 10. 3.
321 4. 1. 1. 0. 0. 0. 0. 0. 0. 0.
331 1. 1. 0. 1. 0. 2. 2. 2. 2. 2.
341 1. 0. 1. 6. 1. 0. 2. 3. 0. 4.
351 4. 5. 3. 7. 14. 7. 14. 11. 9. 15.
361 7. 26. 21. 30. 23. 24. 23. 30.
371 45 42. 36. 29. 30. 24. 9. 9. 5. 3.
381 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 1. 1. 0. 0. 0.
401 0. 0. 0. 1. 0. 0. 0. 1. 0. 1.
411 0. 0. 1. 1. 0. 1. 0. 1. 2. 0.
421 0. 0. 0. 1. 0. 1. 5. 0. 1. 1.
431 0. 0. 2. 2. 2. 0. 1. 4. 2. 1.
441 1. 2. 2. 1. 0. 2. 0. 0. 1. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM-DP-074, REV. 0



' Spectrum 6a6954.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 14350.6

WHC-SD-WM-DP-074, REV. 0
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

DATA REDUCTION REPORT
WHC-SD-WM-DP-074, REV. 0

SAMPLE
S95T329-SAM

File ID: 6a6954.CNF

Counted on: 4/ 1/95 @12: 1
Detector: AEA6
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 35.4 35.4 371.860 371.860 14.000 5.711 7.000 1.987
2 533.9 533.9 302.324 302.324 18.000 9.564 9.000 4.206
3 2187.6 2187.6 255.826• 255.822 14.000 8.564 7.000 3.844

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Cm244 0.013 5.796 5.805 -.0090.03 1.26 8.0 4.3 0.192E-05

Cm243 5.786 5.805 -.019 5.8 0.263E-05
2 Am241 0.197 5.480 5.485 -.0050.04 19.62 2.0 70.5 0.317E-04

Pu238 5.499 5.485 0.014 92.0 0.414E-04
3 Am243 0.775 5.276 5.271 0.0050.04 77.03

---------
1.0 262.7 0.118E-03

Tota ls:
-----
0.985 <--valid peaks only--> 97.90

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0046)*Channel

Energy range (MeV): 4.095 TO 6.450
Efficiency = 0.2962 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 47708.0 100.000
Smoothed 47708.3 100.001
Composite fit 46996.7 98.509
Residuals 711.3 1.491

Analyzed by:
DM

r.<< )a.



Ra* Data Dump for AEA Spectrum: 5a5135.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 2. 1. 2. 1.
21 2. 1. 3. 3. 1. 2. 1. 0. 3. 0.
31 2. 1. 0. 2. 2. 3. 1. 1. 3. 0.
41 1. 5. 3. 2. 0. 3. 3. 2. 1. 4.
51 4. 3. 2. 2. 1. 3. 1. 2. 1. 1.
61 2. 0. 1. 1. 2. 2. 0. 0. 1. 1.
71 1. 3. 2. 4. 0. 2. 1. 1. 4. 1.
81 0. 1. 1. 1. 1. 2. 3. 0. 3. 0.
91 1. 1. 2. 2. 2. 1. 0. 0. 4. 1.

101 4. 1. 2. 2. 3. 1. 1. 3. 3. 4.
111 4. 4. 3. 8. 3. 4. 5. 3. 4. 0.
121 1. 5. 3. 1. 2. 2. 4. 3. 3. 5.
131 5. 3. 2. 3. 4. 2. 2. 1. 4. 3.
141 1. 2. 0. 3. 5. 0. 1. 3. 3. 2.
151 4. 2. 3. 3. 2. 2. 4. 2. 3. 0.
161 3. 4. 2. 4. 4. 6. 3. 2. 4. 5.
171 6. 8. 2. 6. 7. 8. 3. 4. 3. 9.
181 7. 5. 3. 5. 7. 4. 6. 7. 5. 5.
191 11. 6. 7. 16. 7. 13. 9. 11. 19. 14.
201 19. 15. 15. 15. 17. 21. 19. 18. 22. 23.
211 16. 27. 15. 19. 31. 33. 27. 29. 29. 53.
221 35. 40. 54. 67. 55. 58. 72. 81. 84. 114.
231 143. 147. 154. 207. 205. 218. 273. 299. 361. 401.
241 446. 478. 566. 586. 765. 796. 901. 1026. 1100. 1241.
251 1417. 1473. 1572. 1629. 1777. 1743. 1779. 78 . 1736. 1734.
261 1597. 1529. 1365. 1289. 1116. 974. 901. 22. 587. 488.
271 420. 311. 248. 206. 177. 168. 120. 98. 72. 82.
281 84. 86. 60. 70. 80. 92. 81. 107. 128. 130.
291 149. 161. 5. 218. 237. 294. 266. 297. 305. 331.
301 342. 334. 3.

4
374. 337. 332. 318. 303. 267. 213.

311 207. 199. 77. 141. 117. 116. 87. 72. 39. 41.
321 32. 19. 16. 12. 13. 4. 2. 6. 3. 3.
331 0. 2. 2. 0. 1. 0. 1. 2. 1. 4.
341 1. 2. 0. 0. 4. 4. 3. 3. 4. 3.
351 2. ^7. 8. 2. 7. 8. 8. 7. 10.
361 ^ 14. 15. 20. 21. 20. 19. 29. 16. 30.
371

^
20. 23. 15. 19. 16. 13. 1. 10. 8.

381 6. a 8. 4. 1. 3. 4. 1. 1. 0. 1.
391 2. 1. 0. 0. 0. 1. 0. 0. 0. 1.
401 0. 2. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 1. 0. 0. 0. 1. 0. 0. 1.
421 0. 1. 1. 2. 2. 1. 0. 0. 0. 1.
431 0. 0. 0. 1. 0. 2. 2. 1. 1. 1.
441 1. 0. 0. 0. 1. 1. 1. 2. 2. 0.
451 0. 0. 1. 0. 1. 0. 0. 0. 0. 0.
461 0. 1. 0. 0. 0. 0. 0. 1. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 1. 1. 0.
481 2. 0. 1. 2. 0. 1. 0. 0. 2. 0.
491 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM-DP-074, REV. 0

""fi3f/R/



` Spectrum 5a5135.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

Display Max.: 12706.7
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4^^
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT
WHC-SD-WM-DP-074, REV. 0

SAMPLE
S95T328-DUP

File ID: 5a5135.CNF

Counted on: 4/ 1/95 @12: 0
Detector: AEA5
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 24.6 24.6 370.292 370.292 20.000 14.154 10.000 5.593
2 347.8 347.8 303.747 303.746 24.000 19.762 12.000 5.982
3 1701.9 1701.9 258.118 258.084 22.000 19.690 11.000 7.766

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Cm243 0.010 5.786 5.810 -.0240.07 1.07 8.7 5.8 0.262E-05

Cm244 5.796 5.810 -.014 4.2 0.191E-05
2 Am241 0.179 5.480 5.497 -.0170.09 18.44 2.1 78.2 0.352E-04

Pu238 5.499 5.497 0.002 102.1 0.460E-04
3 Am243 0.804 5.276 5.282 -.0060.09 82.97 1.0 334.2 0.151E-03

Pu240 5.144 5.282 -.138
--- ---------

330.8 0.149E-03

Tota ls:
--
0.993 <--valid peaks only--> 102.47

DETECTOR CALIBRATION
Energy(MEV) = 4.069 + (0.0047)*Channel

Energy range (MeV): 4.069 TO 6.476
Efficiency = 0.2508 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 49532.0 100.000
Smoothed 49531.9 100.000
Composite fit 49191.3 99.312
Residuals 340.7 0.688

Analyzed by:

,^.I x `
<^..., 1.)



Raw Data Dump for AEA Spectrum: 4a4209.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
31 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
41 0. 1. 0. 0. 2. 1. 1. 0. 0. 0.
51 0. 0. 0. 0. 0. 1. 1. 0. 0. 1.
61 0. 0. 1. 1. 0. 1. 0. 1. 0. 1.
71 0. 0. 0. 0. 0. 1. 1. 1. 0. 1.
81 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
91 1. 0. 0. 0. 1. 0. 3. 0. 0. 0.

101 0. 0. 0. 1. 0. 1. 1. 0. 0. 0.
111 1. 0. 1. 0. 0. 0. 0. 2. 0. 0.
121 0. 0. 0. 1. 1. 0. 2. 1. 1. 0.
131 0. 1. 2. 1. 1. 1. 0. 0. 0. 1.
141 0. 2. 2. 2. 0. 0. 0. 1. 0. 0.
151 1. 3. 0. 1. 0. 0. 0. 0. 1. 1.
161 1. 0. 0. 0. 2. 0. 1. 1. 1. 0.
171 1. 0. 0. 0. 0. 1. 0. 2. 0. 0.
181 0. 3. 1. 1. 0. 0. 1. 1. 1. 1.
191 2. 2. 0. 2. 1. 1. 2. 0. 1. 1.
201 1. 4. 2. 1. 0. 5. 5. 6. 2. 3.
211 5. 6. 5. 5. 9. 8. 10. 3. 10. 12.
221 13. 15. 19. 13. 23. 25. 35. 44. 54. 50.
231 51. 56. 66. 84. 77. 120. 140. 154. 188. 220.
241 277. 319. 419. 528. 660. 789. 892. 1088. 1216. 1447.
251 1772. 2068. 2460. 2803. 2886. LZ._̂9,-̂Zy't' 2572. 2013. 1488. 940.
261 587. 362. 220. 187. 157. 124. 128. 105. 118. 77.
271 60. 54. 42. 23. 16. 9. 19. 19. 12. 17.
281 20. 27. 28. 34. 39. 41. 80. 72. 99. 121.
291 160. 157. 189. 233. 249. 321. 378. 478. 530. 551.
301 (IZZE) 499. 416. 323. 257. 160. 123. 105. 74. 53.
311 51. 34. 25. 16. 10. 6. 3. 0. 0. 0.
321 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
331 0. 0. 0. 0. 1. 0. 0. 0. 1. 0.
341 1. 0. 0. 0. 3. 2. 3. 1. 4. 3.
351 3. 4. 6. 11. 9. 6. 12. 9. 17. 14.
361 28. 18. 18. 20. 32. 24. 27. ^44 26. 34.
371 29. 30. 11. 11. 3. 3. 0. ^ 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
421 0. 1. 0. 0. 1. 1. 0. 3. 2. 1.
431 2. 2. 0. 0. 0. 5. 1. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 1. 1.
481 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM-DP-074, REV. 0

„̂:ti!^



Spectrum 4a4209.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0
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Display Max.: 15572.0
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE WHC-SD-WM-DP-074, REV. 0
S95T328-SAM

File ID: 4a4209.CNF

Counted on: 4/ 1/95 @11:59
Detector: AEA4
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 31.4 31.4 368.842 368.842 14.000 4.981 7.000 1.986
2 487.9 487.9 300.540 300.540 12.000 6.401 6.000 4.252
3 2517.8 2517.8 255.315 255.315 14.000 5.360 7.000 3.375

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Cm243 0.012 5.786 5.818 -.0320.02 1.01 8.9 9.0 0.404E-05

Cm244 5.796 5.818 -.022 6.6 0.295E-05
2 Pu238 0.162 5.499 5.497 0.0020.03 13.71 2.4 124.1 0.559E-04

Am241 5.480 5.497 -.017 95.1 0.428E-04
3 Am243 0.800 5.276 5.284 -.0080.03 67.60

----- ---------
1.1 445.1 0.201E-03

Tota ls: 0.974 <--valid peaks only--> 82.31

DETECTOR CALIBRATION
Energy(MEV) = 4.084 + (0.0047)*Channel

Energy range (MeV): 4.084 TO 6.491
Efficiency = 0.1534 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 40563.0 100.000
Smoothed 40563.0 100.000
Composite fit 39510.0 97.404
Residuals 1053.0 2.596

Analyzed by:
DM

". ^ f..; r,ja.R.^ ^



Raw Dat& Dump for
1 0. 0.

11 0. 0.
21 0. 1.
31 0. 1.
41 0. 0.
51 1. 1.
61 2. 0.
71 0. 1.
81 0. 0.
91 0. 3.

101 0. 0.
111 0. 2.
121 1. 1.
131 1. 1.
141 2. 2.
151 4. 1.
161 1. 2.
171 0. 2.
181 3. 2.
191 5. 3.
201 11. 9.
211 11. 11.
221 31. 43.
231 85. 124.
241 341. 358.
251 1155. 1300.
261 1086. 896.
271 129. 105.
281 2. 1.
291 1. 3.
301 3.
311 0.
321 0. 0.
331 0. 0.
341 1. 0.
351 2. 2.
361 2.
371 1. 1.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 0. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 1.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
1. 0.
0. 0.
0. 0.
1. 1.
0. 0.
2. 0.
2. 0.
0. 2.
0. 0.
1. 0.
1. 0.
1. 1.
3. 2.
6. 8.
4. 4.
8. 5.

20. 24.
31. 39.

140. 135.
407. 499.

1429. 1569.
650. 429.
80. 55.
2. 1.
5. 3.
6. 4.
2. 3.
0. 0.
0. 0.
0. 3.
1. 3.
0. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.

3a3716.CNF
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 1. 0. 0. 0. 0.
0. 1. 1. 0. 0. 1.
0. 0. 0. 0. 0. 0.
0. 0. 1. 0. 0. 0.
0. 1. 0. 0. 0. 1.
0. 0. 0. 2. 0. 0.
0. 3. 1. 0. 0. 0.
0. 1. 0. 0. 0. 1.
0. 2. 0. 0. 1. 0.
2. 0. 0. 2. 0. 1.
2. 2. 2. 2. 0. 1.
2. 2. 3. 1. 2. 2.
2. 2. 2. 4. 1. 0.
2. 2. 6. 1. 3. 4.
2. 3. 3. 4. 3. 1.
3. 6. 4. 4. 3. 4.
5. 6. 6. 6. 9. 5.

13. 11. 14. 9. 12. 10.
13. 19. 24. 18. 24. 26.
51. 58. 75. 69. 91. 79.

143. 174. 181. 226. 272. 265.
504. 582. 688. 764. 882. 1019.

1642. ® 1711. 1687. 1604. 1438.
326. 254. 187. 142. 152. 124.
41. 26. 19. 14. 10. 1.
0. 4. 2. 2. 4. 2.
1. 0. 0. 1. 4. 4.
6. 4. 6. 1. 2. 1.
0. 1. 0. 0. 0. 1.
0. 0. 0. 0. 0. 0.
0. 1. 0. 2. 1. 0.
2. 1. 0. 0. 1. 1.
3. 3. 2. 3. 3. 2.
1. 2. 2. 2. 1. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0

^2R:,Y)



% Spectrum 3a3716.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-074, REV.0

1

Display Max.: 9833.1
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
MC-SD-WM-DP-074, REV.0

WORKLIST-823-BLK
File ID: 3a3716.CNF

Counted on: 4/ 1/95 @11:59
Detector: AEA3
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1605.6 1605.6 256.991 256.991 16.000 8.840 8.000 3.715

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am243 0.966 5.276 5.269 0.0070.04 58.56 1.2 335.3 0.151E-03

Totals: 0.966 <--valid peaks only--> 58.56

DETECTOR CALIBRATION
Energy(MEV) = 4.087 + (0.0046)*Channel

Energy range (MeV): 4.087 TO 6.442
Efficiency = 0.1764 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 29094.0 100.000
Smoothed 29094.0 100.000
Composite fit 28110.2 96.619
Residuals 983.8 3.381

Analyzed by:



Raw Data Dump for
1 0. 0.

11 0. 0.
21 1. 1.
31 3. 3.
41 6. 3.
51 3. 5.
61 1. 6.
71 5. 6.
81 2. 2.
91 8. 4.

101 4. 5.
111 3. 5.
121 7. 8.
131 7. 8.
141 6. 8.
151 3. 7.
161 6. 2.
171 7. 7.
181 7. 5.
191 19. 9.
201 11. 17.
211 14. 16.
221 38. 31.
231 91. 120.
241 461. 535.
251 1819. 2105.
261 2414. 2287.
271 469. 354.
281 122. 140.
291 472. 580.
301 1628. 1660.
311 1113. 983.
321 124. 107.
331 4. 5.
341 0. 1.
351 2. 1.
361 3. 0.
371 1. 2.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 0. 0.
441 2. 0.
451 0. 0.
461 0. 0.
471 0. 1.
481 0. 1.
491 3. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
1. 3.
5. 6.
2. 1.
2. 1.
2. 6.
6. 5.
4. 6.
2. 5.
4. 2.
8. 5.
6. 9.
3. 4.

11. 4.
5. 3.

10. 1.
8. 6.
8. 10.

12. 11.
14. 14.
19. 24.
38. 37.

116. 140.
624. 752.

2258. 2396.
2090. 1824.
299. 274.
150. 173.
707. 08.

1769. 7
830. 672.
75. 46.
1. 0.
2. 1.
2. 1.
3. 4.
1. 2.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
1. 2.
0. 0.
0. 1.
0. 0.

2a2016.CNF
0. 0.
0. 0.
3. 1.
2. 2.
1. 2.
1. 6.
3. 7.
5. 0.
2. 3.
5. 1.
4. 2.
3. 4.
5. 9.
8. 6.
4. 9.
1. 6.
8. 6.
3. 8.
6. 7.
6. 10.

19. 17.
21. 22.
47. 51.

151. 194.
893. 955.

2610. 2676.
1531. 1300.
229. 200.
185. 229.
882. 1026.

1682. 1669.
565. 452.
34. 21.
2. 1.
0. 1.
1. 3.
2. 2.
1. 1.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
0. 1.
1. 0.
1. 1.
1. 0.

0. 0. 0. 0.
1. 1. 3. 0.
5. 4. 3. 3.
0. 1. 1. 4.
2. 2. 2. 6.
3. 1. 4. 3.
4. 5. 1. 5.
6. 5. 9. 5.
4. 7. 3. 3.
5. 4. 5. 3.
4. 5. 2. 3.
6. 4. 4. 7.
6. 7. 3. 3.
6. 7. 5. 7.
3. 5. 5. B.
6. 3. 6. 3.
8. 1. 6. 13.

10. 5. 6. 5.
12. 7. 10. 12.
15. 19. 9. 8.
15. 15. 18. 14.
16. 36. 27. 35.
64. 67. 76. 75.

224. 267. 337. 333.
1120. 1297. 1538. 1637.

2799. 2792. 2675.
1148. 867. 749. 616.
168. 136. 147. 135.
269. 313. 365. 457.
1172. 1219. 1438. 1473.
1657. 1543. 1401. 1277.
397. 292. 241. 173.
12. 17. 4. 5.
1. 0. 0. 0.
1. 0. 5. 2.
3. 4. 3.
2. 1. 3.
0. 1. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 1.
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
2. 0. 0. 0.
1. 1. 2. 0.
1. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0

^ -'•'-'F^ti.l,^.,



• Spectrum 2a2016.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 19342.8

WHC-SD-WM-DP-074, REV. 0
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worklistrpt Version 2.0 02121195 Page:
03/27/9507:51

LABCORE Data Entry Template for Worklist# 824 -7A--

Analyst: A+-, L Instrument: AMOI Book N _ZLj6!^L3

Method: LA-953-103 Rev/Mod ^/^ WHC-SD-WM-DP-074, REV. 0
Worklist Comment: See chemist for sample size. --LLF

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FWND DL UNIT

1 STD 2AF124102 AM24101 LIQUID N/A uti/mL

1 STD 2AM24102 AM24101E LIQUID N/A X Ct. Error

1 STD RAM24102 AM24101T LIQUID N/A X Recovery

2 BLNK-PREP 8A1124102 AM24101 LIQUID N/A uCi/mL

2 BLNK-PREP aAM24102 AM24101E LIQUID N/A X Ct. Error

2 BLNK-PREP aA1124102 AM24101T LIQUID N/A X Recovery

2 BLNK-PREP QAM24102 CM24301 LIQUID N/A uCi/mL

2 BLNK-PREP BAN24102 CM24301E LIQUID N/A % Ct. Error

94000020 SY-103 3 SAMPLE 5951000330 0 24M24102 AM24101 LIQUID N/A uCi/mL

94000020 SY-103 3 SAMPLE S95T000330 0 aAM24102 AM24101E LIQUID N/A X Ct. Error

94000020 SY-103 3 SAMPLE 595T000330 0 ®AN24102 AM24101T LIQUID N/A % Recovery

94000020 SY-103 3 SAMPLE 5951000330 0 OAM24102 0424301 LIQUID N/A uCi/mL

94000020 SY-103 3 SAMPLE S95T000330 0 2AM24102 CN24301E LIQUID N/A % Ct. Error

94000020 SY-103 4 DUP S95T000330 0 BAM24102 AM24101 LIQUID N/A uCi/mL

94000020 SY-103 4 DUP S95T000330 0 8AM24102 AM24101E LIQUID N/A % Ct. Error

94000020 SY-103 4 DUP S95T000330 0 aAM24102 AM24101T LIQUID N/A X Recovery

94000020 SY-103 4 DUP 5951000330 0 2AN24102 CM24301 LIQUID N/A uCi/mL

94000020 SY-103 4 DUP 595T000330 0 aAM24102 CM24301E LIQUID N/A X Ct. Error

Data Entry Comments:

Units shownfor QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code. ^^K^ ,}



worklistrpt Version 2.0 02121195 Page: 2
0312 7/95 07:51

LABCORE Data Entry Template for Worklist# 824

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FIX1ND DL UNIT

94000020 SY-103 5 SAMPLE S95T000331 0 8AN24102 AN24101 LIQUID N/A uCi/mL

94000020 SY-103 5 SAMPLE S95T000331 0 aAM24102 AN24101E LIQUID N/A % Ct. Error

94000020 SY-103 5 SAMPLE S95T000331 0 2AN24102 AN24101T LIQUID N/A % Recovery

94000020 SY-103 5 SAMPLE S95T000331 0 2AM24102 0124301 LIQUID N/A uCi/mL

94000020 SY-103 5 SAMPLE 5951000331 0 aM124102 CM24301E LIQUID N/A % Ct. Error

94000020 SY-103 6 DUP S95T000331 0 .M1424102 AN24101 LIQUID N/A uCi/mL

94000020 SY-103 6 DUP 595T000331 0 2A1424102 AN24101E LIQUID N/A X Ct. Error

94000020 SY-103 6 DUP 5951000331 0 2*1424102 AN24101T LIQUID N/A % Recovery

94000020 SY-103 6 DUP S95T000331 0 2A1424102 CM24301 LIQUID N/A uCi/mL

94000020 SY-103 6 DUP 5951000331 0 2*1424102 CN24301E LIQUID N/A X Ct. Error

Final page for worklist # 824

Ct • d.c L.^x^ 3 / 30 /
AnayTstSignature afe Analyst bi ture Date

WHC-SD-WM-DP-074, REV. 0

Data Entry Comments:

Units shownfor QC (SPK & S7D) may not reflect the actual units. DL = Detection Limit, S = Workiist Slot Number,
R = Replicate Number, A = Aliquot Code.



WHGSD-WM-DP-074, REV. 0

Am-241 : LA-953-1 STANDARD

3/244 NCUL = CM' SPKA • SPKV' DF' DDF' (1000mUL) /(C243' SS `(2220000dpm/NCi))
1 uCi/L = C241 ' SPKA' SPKV' DF • DDF • (1000mUL) / (C243 ` SS • (222000odpm/NCi))
% Recovery = ((ATOT / MIN CT'd - BKG) ' 2' (C243 / (C241 + C243)) / (SPKA' SPKV)) " 100
e Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243))' 1.96 * 100
e Counting Error (Cm-243/244) = Square Root of ((1 /CM) +(1/C243))' 1.96' 100

m 241 CI/mL 2.53E-02 Detection
Cm 243/244 CUmL = < 2.22E-03 Level in
Relative counting error Am-241 = 3.8^° CI/mL
Relative counting error Cm-243/244 = 138.6%
m-243 Tracer Recove = 96.6^° 2.22E-03

^•^cForm 953103WB Rev. 1.1 Page 1 of 1



WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-2) LIQUID BLANK

Cm-243/244 pCifL = CM • SPKA' SPKV • DF' DDF' (1000mUL) /(C243 * SS •(2220000dpm/pCi))
m-241 uCUL = C241 • SPKA' SPKV • DF • DDF • (1000mUL) / (C243 • SS' (2220000dpm/NCi))

Tracer °h Recovery = ((ATOT / MIN CT'd - 8KG)' 2 • (C243 / (C241 + C243)) / (SPKA' SPKV)) • 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243))' 1.96 • 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 /CM) +(1/C243)) • 1.96' 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 CIImL = < 7.43E-04 Detection
Cm 243/244 CI/mL = < 7.43E-04 Level In
Relative countln error Am-241 = 69.4% CI/mL
Relative countln error Cm-243/244 = 196.0% sa 1
m-243 Tracer Recove = 57.1% 7.43E-04

Form 953103WB Rev. 1.1 ,^„^^317 Page 1 of 1



WHC-SD-WM-DP-074, REV.0

Am-241 : LA-953-103(A-2) LIQUID I SAMPLE

Cm-243/244 NCUL = CM • SPKA • SPKV • DF' DDF • (100omUL) / (C243 • SS' (2220000dpm/NCi))
m-241 NCi/L = C241 ' SPKA • SPKV • DF • DDF • (1000mUL) / (C243 • SS • (2220000dpm/uCi))

Tracer % Recovery = ((ATOT / MIN CT'd - BKG)' 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) * 1.96 • 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) * 1.96' 100
NOTE: Am 241 Result Is a LESS THAN Value

Am 241 CIImL = < 1.00E-03 Detection
Cm 243/244 CUmL < 1.00E-03 Level In
Relative counting error Am-241 = 11.3% CI/mL
Relative counting error Cm-2431244 = 52.5%
Am-243 Tracer Recove 42.4% 1.00E-03

Form 953103WB Rev. 1.1 K;2!i, Page 1 of 1



WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-2) LIQUID DUPLICATE

Snririt

Cm-243/244 NCUL = CM • SPKA • SPKV `DF • DDF • (1000mUL) / (C243 • SS • (222000odpm/uCi))
m-241 NCi/L = C241 • SPKA • SPKV • DF • DDF • (1000mUL) / (C243 • SS • (222000odpm/uCi))
racer % Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 / (C241 + C243)) / (SPKA • SPKV)) • 100

Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243))' 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96 • 100
NOTE: Am 241 Result Is a LESS THAN Value

Am 241 p CiJmL = < 8.09E-04 Detection
Cm 243/244 CI/mL < 8.09E-04 Level In
Relative countln error Am-241 = 12.7% CI/mL
Relatlve

ng
error Cm-243/244 = 56.7% ^, 3: ^^

m-243 Tracer Recove 52.5% 8.09E-04

Form 953103WB Rev. 1.1 Page 1 of 1t^^..



WHC-SD-WM-DP-074, REV.0

Am-241 : LA-953-1 SAMPLE

Cm-243/244 pCUL = CM • SPKA • SPKV' DF • DDF • (1000mUL) / (C243 • SS' (2220000dpm/NCi))
Am-241 pCi/L = C241 • SPKA • SPKV • DF • DDF • (1000mUL) / (C243 • SS • (2220000dpm/pCi))
Tracer % Recovery = ((ATOT / MIN CT'd - BKG) • 2 • (C243 I (C241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) ` 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) * 1.96 • 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 CUmL = < 1.12E-03 Detection
Cm 2431244 CI/mL = < 1.12E-03 Level In
Relativecountin error (Am-241 ) = 20.0% CIImL
Relative counting error Cm-243/244 = 74,20, ;._

m-2433 Tracer Recove = 37.8% 1.12E-03

Form 953103WB Rev. 1.1
21300

Page 1 of 1



OR

WHC-SD-WM-DP-074, REV. 0

Am-241 : LA-953-103(A-2) LIQUID DUPLICATE

Cm-243/244 pCdL = CM' SPKA • SPKV • DF • DDF • (100omUL) / (C243 • SS • (2220000dpm/uCi))
Am-241 pCUL = C241 ' SPKA • SPKV • DF • DDF • (1 oOOmUL) / (C243 • SS • (2220000dpm/NCi))
Tracer °.6 Recovery = ((ATOT / MIN CT'd - BKG) • 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) • 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 / CM) +(1/C243)) • 1.96' 100
NOTE: Am 241 Result Is a LESS THAN Value

m 241 CUmL < 1.83E-03 Detection
Cm 2431244 q/mL < 1.83E-03 Level In
Relative countln error Am-241 = 22.8% CI/mL
Relatlvecountln error Cm-243/244 = 80.1%
m-243 Tracer Recove = 23.2% 1.83E-03

Form 953103WB Rev. 1.1 2301 Page 1 of 1



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT
WHC-SD-WM_DP-074, REV 0

SAMPLE
WORKLIST-824-STD

File ID: 17a1706.CNF

Counted on: 4/ 1/95 @15:20
Detector: AEA17
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 3403.7 3403.7 307.386 307.386 12.000 4.430 6.000 2.407
2 5737.3 5737.3 261.807 261.805 10.000 3.331 5.000 1.842

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.360 5.480 5.478 0.0020.02 91.18 0.9 900.6 0.406E-03
2 Am243 0.558 5.276 5.269 0.0070.02 141.09

-------
0.8 1323.3 0.596E-03

Totals:
----- --
0.918 <--valid peaks only--> 232.26

DETECTOR CALIBRATION
Energy(MEV) = 4.064 + (0.0046)*Channel

Energy range (MeV): 4.064 TO 6.420
Efficiency = 0.1077 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 121417.0 100.000
Smoothed 121417.7 100.001
Composite fit 111490.9 91.825
Residuals 9926.1 8.175

Analyzed by:
DM

%23()+c:



Spectrum 17a1706.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 36203.9

WHC-SD-WM-DP-074, REV.O
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Raw Data Dump for
1 0. 0.

11 0. 0.
21 1. 1.
31 0. 3.
41 0. 0.
51 0. 0.
61 1. 0.
71 0. 0.
81 2. 0.
91 0. 1.

101 0. 0.
111 1. 0.
121 0. 0.
131 2. 5.
141 2. 0.
151 1. 1.
161 1. 5.
171 9. 5.
181 6. 8.
191 12. 15.
201 27. 42.
211 54. 53.
221 93. 102.
231 201. 211.
241 495. 511.
251 1433. 1704.
261 6414. 131
271 423. 421.
281 186. 201.
291 429. 489.
301 1502. 1658.
311 1366. 847.
321 89. 43.
331 0. 0.
341 0. 0.
351 0. 1.
361 1. 0.
371 0. 0.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 1. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
1. 1.
0. 0.
0. 1.
2. 1.
0. 1.
0. 1.
0. 0.
0. 1.
0. 1.
2. 1.
0. 0.
0. 0.
0. 0.
2. 0.
1. 0.
2. 1.
4. 3.
7. 2.
8. 15.

17. 28.
29. 23.
53. 71.

119. 134.
254. 265.
597. 570.

1947. 2144.
6806. 4773.
433. 399.
216. 226.
543. 590.

1977. 2304.
719. 583.
12. 6.
0. 0.
0. 0.
0. 1.
0. M)
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

17a1706.CNF
0. 0.
1. 0.
0. 1.
0. 0.
1. 0.
0. 0.
1. 2.
0. 1.
0. 0.
1. 0.
1. 0.
0. 0.
0. 0.
1. 1.
0. 1.
3. 3.
4. 3.
7. 6.

12. 15.
19. 21.
35. 40.
70. 79.

130. 141.
306. 345.
705. 731.

2343. 2496.
2578. 1108.
379. 326.
280. 265.
682. 840.

2980. 3524.
527. 453.

0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.

0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 2. 0.
0. 0. 0. 0.
0. 2. 1. 2.
0. 1. 0. 0.
0. 0. 0. 0.
2. 1. 0. 0.
1. 0. 1. 0.
0. 0. 2. 0.
1. 4. 0. 1.
0. 0. 0. 1.
0. 1. 1. 3.
1. 1. 0. 2.
1. 1. 3. 3.
3. 5. 2. 7.
4. 4. 9. 9.

15. 15. 18. 18.
26. 19. 34. 24.
46. 53. 45. 49.
63. 101. 78. 89.

164. 156. 189. 190.
343. 379. 407. 441.
841. 917. 1094. 1263.

2987. 3658. 4318. 5396.
659. 469. 477. 450.
265. 266. 217. 202.
308. 316. 342. 355.

1014. 1178. 1252. 1341.
4144. 200 3625. 2306.
322. 242. 204. 157.

0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 2. 0. 0.
2. 0. 0. 2.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0

^:3()4



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WHC-SD-WM-DP-074, REV. 0
WORKLIST-824-BLK

File ID: 18a1806.CNF

Counted on: 4/ 1/95 @15:21
Detector: AEA18
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 2601.8 2601.8 254.348 254.348 10.000 3.713 5.000 1.476
2 20.6 20.6 160.217 160.198 146.000 1.000 73.000 0.100

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am243 0.852 5.276 5.262 0.0140.02 78.28 1.0 9883.6 0.445E-02
2 0.018 4.829 0.00 1.64

-
7.0 204.8 0.923E-04

Totals:
----- ---- ----
0.869 <--valid peaks only--> 79.92

DETECTOR CALIBRATION
Energy(MEV) = 4.092 + (0.0046)*Channel

Energy range (MeV): 4.092 TO 6.447
Efficiency = 0.0080 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 44121.0 100.000
Smoothed 44120.9 100.000
Composite fit 38361.6 86.946
Residuals 5759.4 13.054

Analyzed by:
DM

,'^a30J



Spectrum 18a1806.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 16984.1

WHC-SD-WM-DP-074, REV. 0
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Raw Data Dump for
1 0. 0.

11 1. 0.
21 0. 2.
31 1. 0.
41 0. 0.
51 0. 0.
61 0. 0.
71 0. 0.
81 0. 2.
91 2. 0.

101 2. 0.
111 0. 0.
121 0. 6.
131 6. 4.
141 6. 8.
151 11. 13.
161 13. 20.
171 28. 15.
181 43. 42.
191 46. 56.
201 70. 81.
211 118. 124.
221 183. 223.
231 326. 403.
241 725. 786.
251 1974. 2291.
261 197. 180.
271 60. 23.
281 3. 2.
291 3. 3.
301 4. 7.
311 0. 1.
321 0. 0.
331 0. 0.
341 0. 0.
351 0. 0.
361 0. 0.
371 0. 0.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 0. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 1.
0. 0.
0. 1.
0. 0.
0. 1.
1. 1.
0. 0.
2. 1.
0. 3.
2. 1.
0. 4.
2. 8.
4. 7.
7. 10.

17. 13.
15. 16.
30. 34.
49. 39.
44. 52.
84. 63.

137. 118.
209. 233.
405. 438.
828. 972.

2738. 2968.
159. 149.
20. 11.
2. 0.
2. 1.
3. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0.
0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

18a1806.CNF
0. 0.
1. 0.
0. 1.
2. 0.
0. 1.
1. 0.
0. 1.
1. 0.
0. 0.
0. 2.
2. 1.
3. 1.
2. 3.
3. 7.

10. 6.
15. 14.
12. 17.
28. 34.
46. 36.
61. 53.
91. 90.

145. 141.
261. 246.
498. 467.

1103. 1216.
12 . 2838.
1 3. 159.

0. 0.
0. 2.
1. 2.
2. 2.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0. 3. 0. 0.
1. 0. 0. 0.
1. 0. 0. 0.
0. 1. 0. 0.
0. 0. 0. 0.
0. 1. 1. 2.
0. 1. 0. 0.
0. 0. 0. 0.
1. 0. 1. 0.
1. 3. 1. 3.
1. 3. 1. 0.
2. 2. 2. 2.
2. 4. 2. 4.
4. 6. 4. 7.
5. 6. 10. 17.

15. 15. 20. 24.
18. 15. 24. 21.
31. 33. 38. 18.
32. 52. 56. 45.
41. 59. 67. 78.
93. 92. 107. 119.

163. 169. 172. 198.
295. 303. 335. 373.
519. 542. 590. 631.

1268. 1345. 1453. 1684.
1887. 1009. 405. 254.
131. 94. 80. 52.

1. 1. 0. 1.
2. 4. 1. 0.
3. 6. 4. (D
0. 0. 0. 3.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 1.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WHC-SD-WM-DP-074, REV. 0
S95T330-SAM

File ID: 19a1906.CNF

Counted on: 4/ 1/95 @15:22
Detector: AEA19
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 11.2 11.2 366.649 366.649 10.000 3.195 5.000 1.290
2 242.1 242.1 297.948 297.948 12.000 4.133 6.000 2.411
3 2502.8 2502.8 252.088 252.087 10.000 3.206 5.000 1.830

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1 ???? 5.804 0.32 15.7
2 Pu238 0.082 5.499 5.488 0.0110.02 6.17 3.6 441.4

Am241 5.480 5.488 -.008 338.1
3 Am243 0.794 5.276 5.278 -.0020.01 60.02

-----
1.2 3125.1

Totals:
---------

0.875 <--valid peaks only--> 66.19

DETECTOR CALIBRATION
Energy(MEV) = 4.118 + (0.0046)*Channel

Energy range (MeV): 4.118 TO 6.473
Efficiency = 0.0194 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 36301.0 100.000
Smoothed 36300.5 99.999
Composite fit 31930.1 87.959
Residuals 4370.9 12.041

Activity
uCi/ea

0.199E-03
0.152E-03
0.141E-02

Analyzed by:
DM

/!All0l_J



Spectrum 19a1906.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 15731.5

WHGSD-WM-DP-074, REV. 0
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Raw Data Dump for
1 0. 0.

11 0. 1.
21 1. 0.
31 0. 0.
41 0. 1.
51 1. 0.
61 1. 0.
71 1. 1.
81 0. 1.
91 0. 1.

101 0. 1.
111 1. 0.
121 3. 2.
131 4. 3.
141 2. 6.
151 8. 8.
161 10. 3.
171 15. 14.
181 15. 12.
191 27. 22.
201 29. 35.
211 40. 47.
221 74. 105.
231 230. 254.
241 609. 724.
251 2716. 3068.
261 135. 136.
271 20. 13.
281 30. 26.
291 87. 110.
301 142. 76.
311 4. 5.
321 0. 0.
331 1. 0.
341 2. 1.
351 1. 1.
361 9. 6.
371 3. 0.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 1. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
1. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
2. 2.
1. 0.
1. 0.
3. 6.
1. 4.
4. 6.

12. 7.
8. 6.

18. 13.
13. 16.
18. 31.
34. 28.
44. 52.
96. 96.

270. 261.
793. 832.

3095., 2391.
138. 150.
17. 12.
38. 36.

124. 151.
61. 43.
0. 1.
1. 1.
0. 1.
1. 1.
0. 1.
6. 10.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
2. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

19a1906.CNF
0. 2.
0. 0.
0. 1.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
2. 2.
2. 0.
3. 3.
0. 3.
2. 2.

10. 5.
6. 10.

12. 14.
12. 11.
20. 23.
30. 26.
27. 34.
71. 63.

119. 129.
327. 312.
910. 1022.

1331. 562.
128. 89.
18. 18.
44. 44.

171. 205.
48. 22.
0. 0.
1. 0.
0. 1.
1. 2.
4. 3.
9. 12.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

1. 0. 0. 1.
0. 1. 0. 0.
0. 0. 2. 0.
0. 0. 1. 0.
0. 0. 0. 2.
1. 1. 0. 0.
0. 0. 1. 2.
0. 1. 0. 1.
0. 0. 1. 0.
0. 0. 2. 1.
1. 1. 3. 1.
1. 2. 3. 3.
1. 5. 2. 3.
4. 7. 2. 10.
4. 6. 7. 7.
7. 9. 11. 13.

12. 13. 10. 13.
14. 22. 18. 19.
22. 15. 21. 22.
33. 32. 35. 22.
30. 42. 48. 43.
68. 79. 67. 86.

145. 162. 170. 201.
347. 362. 408. 528.

1136. 1417. 1777. 2300.
276. 222. 183. 159.
82. 59. 37. 34.
24. 17. 23. 21.
65. 51. 83. 78.

252. 36^ 257. 194.
23. 21. 24. 19.
0. 0. 0. 0.
0. 0. 0. 1.
1. 0. 2. 1.
0. 2. 4. 1.
6. 11. 6. 7.
® 14. 6. 7.

0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 1. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

WHC-SD-WM-DP-074, REV. 0
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WHGSD-WM-DP-074, REV. 0
S95T330-DUP

File ID: 20a2006.CNF

Counted on: 4/ 1/95 @15:23
Detector: AEA20
Geometry number: 1
Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 10.5 10.5 362.500 362.500 12.000 4.503 6.000 1.229
2 220.7 220.7 295.452 295.452 12.000 5.668 6.000 1.660
3 2321.3 2321.3 250.286 250.282 12.000 4.305 6.000 1.375

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1 ???? 5.796 0.41 13.9
2 Am241 0.086 5.480 5.481 -.0010.03 8.68 3.0 683.6

Pu238 5.499 5.481 0.018 892.5
3 Am243 0.814 5.276 5.269 0.0070.02 82.08

--- --- ----
1.0 6141.1

Totals:
-- --
0.900 <--valid peaks only--> 90.75

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0047)*Channel

Energy range (MeV): 4.093 TO 6.499
Efficiency = 0.0135 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 48389.0 100.000
Smoothed 48389.2 100.000
Composite fit 43767.8 90.450
Residuals 4621.2 9.550

Analyzed by:

Activity
uCi/ea

0.308E-03
0.402E-03
0.277E-02

f..'31l



Spectrum 20a2006.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-074, REV. 0

Display Max.: 13914.4
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Raw Data Dump for
1 0. 0.

11 0. 1.
21 0. 1.
31 2. 0.
41 1. 0.
51 0. 1.
61 1. 1.
71 1. 0.
81 0. 1.
91 3. 2.

101 0. 1.
111 3. 2.
121 3. 7.
131 5. 3.
141 6. 8.
151 13. 21.
161 21. 16.
171 21. 20.
181 34. 34.
191 55. 62.
201 86. 111.
211 157. 162.
221 297. 305.
231 573. 581.
241 1110. 1188.
251 75 2401.
261 161. 152.
271 38. 42.
281 76. 96.
291 164. 160.
301 53. 43.
311 3. 0.
321 1. 1.
331 1. 1.
341 3. 4.
351 6. 7.
361 ^ 10.
371 0.
381 0. 0.
391 0. 0.
401 0. 1.
411 0. 0.
421 1. 0.
431 1. 1.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
1. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 1.
0. 0.
1. 1.
0. 1.
0. 1.
2. 3.
0. 2.
2. 3.
6. 10.

10. 15.
10. 18.
15. 19.
21. 30.
40. 41.
47. 67.
80. 106.

157. 162.
333. 341.
625. 614.

1260. 1348.
1856. 1028.
153. 116.
42. 46.
95. 103.

200. 240.
44. 38.
1. 0.
0. 2.
1. 2.
0. 3.
4. 9.

12. 12.
0. 0.
1. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

20a2006.CNF
0. 0.
0. 2.
0. 0.
0. 2.
0. 1.
1. 0.
0. 0.
0. 1.
0. 1.
0. 1.
0. 5.
3. 4.
6. 6.
6. 6.

14. 3.
18. 19.
26. 23.
36. 36.
45. 39.
62. 61.

122. 93.
180. 187.
381. 408.
700. 778.

1471. 1668.
559. 288.
110. 86.
55. 47.

113. 96.
224. 259.
27. 21.
0. 0.
1. 1.
4. 0.
3. 4.
7. 7.
8. 7.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0. 0. 1. 0.
0. 0. 0. 2.
0. 1. 1. 0.
1. 0. 2. 1.
1. 0. 2. 1.
1. 0. 1. 1.
0. 1. 2. 1.
0. 1. 0. 1.
2. 2. 1. 5.
1. 1. 2. 1.
4. 4. 2. 4.
4. 0. 2. 7.
4. 4. B. 8.
9. 9. 5. 5.

16. 8. 9. 21.
17. 16. 15. 18.
28. 26. 19. 11.
30. 27. 34. 35.
55. 44. 65. 54.
70. 71. 81. 86.

102. 127. 120. 145.
252. 236. 254. 273.
427. 444. 433. 550.
821. 856. 897. 1040.

1853. 2136. 2448. 2649.
228. 170. 191. 165.
69. 59. 53. 50.
59. 60. 79. 60.

116. 115. 136. 136.
246. 172. 118. 83.
20. 16. 7. 2.
0. 1. 1. 1.
1. 3. 0. 2.
5. 0. 2. 1.
2. 3. 5. 2.

12. 9. 4. 9.
5. 2. 0. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 1. 1. 0.
0. 1. 0. 0.
1. 2. 2. 1.
1. 1. 1. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
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Westinghouse Hanford Co.

G E,N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
WHC-SD-WM-DP-074, REV.0

S95T331-SAM
File ID: 21a2105.CNF

Counted on: 4/ 1/95 @15:23
Detector: AEA21
Geometry number: 1
Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 78.7 78.7 302.614 302.614 10.000 4.163 5.000 2.270
2 1982.2 1982.2 257.245 257.245 12.000 3.550 6.000 1.738

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu238 0.033 5.499 5.488 0.0110.02 2.07 6.2 142.2 0.641E-04

Am241 5.480 5.488 -. 008 108.9 0.491E-04
2 Am243 0.850 5.276 5.275 0.0010.02 52.63

----- ---------
1.2 2632.0 0.119E-02

Totals: 0.884 <--valid peaks only--> 54.70

DETECTOR CALIBRATION
Energy(MEV) = 4.066 + (0.0047)*Channel

Energy range ( MeV): 4.066 TO 6.472
Efficiency = 0.0202 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 29725.0 100.000
Smoothed 29724.5 99.998
Composite fit 26263.1 88.353
Residuals 3461.9 11.647

Analyzed by:
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Spectrum 21a2105.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9790.2

WHC-SD-WM-DP-074, REV. 0
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Raw Data Dump for AEA Spectrum: 21a2105.CNF
1 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 1. 0. 0. 0. 0. 0. 0. 2. 1. 1.
31 0. 1. 1. 0. 0. 0. 0. 0. 1. 0.
41 U. 0. 0. 1. 0. 0. 0. 1. 2. 1.
51 0. 0. 0. 0. 1. 0. 1. 0. 0. 0.
61 1. 0. 0. 0. 0. 1. 1. 0. 1. 2.
71 0. 0. 0. 0. 2. 1. 1. 1. 1. 0.
81. 1. 1. 1. 1. 0. 3. 0. 1. 1. 0.
91 1. 0. 0. 1. 0. 1. 0. 1. 0. 1.

101 1. 2. 1. 1. 1. 0. 4. 1. 2. 2.
111 0. 3. 4. 1. 3. 0. 2. 6. 1. 5.
121 3. 4. 2. 2. 2. 3. 3. 9. 2. 5.
131 3. 5. 3. 3. 4. 3. 4. 3. 3. 3.
141 0. 4. 5. 2. 5. 4. 5. 5. 3. 4.
151 2. 3. 7. 10. 4. 5. 10. 5. 12. 13.
161 10. 11. 9. 9. 13. 9. 7. 15. 9. 9.
171 8. 15. 6. 8. 12. 18. 7. 13. 20. 15.
181 17. 13. 21. 17. 20. 9. 23. 13. 18. 18.
191 15. 17. 22. 28. 22. 31. 19. 21. 26. 24.
201 24. 27. 29. 26. 32. 32. 36. 38. 33. 37.
211 43. 46. 40. 45. 57. 54. 52. 52. 65. 66.
221 69. 68. 64. 88. 75. 89. 81. 119. 111. 119.
231 115. 136. 144. 171. 164. 183. 208. 246. 245. 243.
241 256. 311. 343. 401. 471. 538. 600. 718. 754. 905.
251 986. 1077. 1195. 1490. 1703. 2109. 2372. 2418 2051. 1290.
261 596. 295. 190. 158. 134. 124. 127. 06. 99. 100.
271 92. 67. 44. 35. 23. 12. 11. 10. 6. 4.
281 6. 8. 11. 6. 12. 7. 10. 11. 14. 21.
291 21. 11. ^1. 33. 32. 30. 34. 32. 45. 76.
301 68. 98. 100. 86. 58. 34. 22. 17. 16. 16.
311 5. 5. 0. 8. 6. 3. 1. 0. 0. 0.
321 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
331 0. 0. 0. 0. 0. 0. 1. 0. 1. 0.
341 0. 0. 0. 0. 1. 0. 1. 0. 0. 0.
351 1. 1. 0. 2. 1. 1. 1. 0. 1. 0
361 2. 1. 3. 4. 1. 0. 5. 1. 6. 7^.1
371 6. 3. 2. 3. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 2. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 1. 0. 1. 0. 0. 0.
431 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM-DP-074, REV. 0
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE WHC-SD-WM-DP-074, REV. 0S95T331-DUP
File ID: 22a2205.CNF

Counted on: 4/ 1/95 @15:24
Detector: AEA22
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 56.2 56.2 304.430 304.430 10.000 3.828 5.000 2.247
2 1521.2 1521.2 258.865 258.865 10.000 3.042 5.000 1.986

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu238 0.035 5.499 5.481 0.0180.02 1.40 7.6 20.2 0.910E-05

Am241 5.480 5.481 -.001 15.5 0.697E-05
2 Am243 0.844 5.276 5.272 0.0040.01 33.83

----- -------
1.5 355.9 0.160E-03

Totals:
--

0.879 <--valid peaks only--> 35.23

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0046)*Channel

Energy range (MeV): 4.081 TO 6.436
Efficiency = 0.0960 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 19236.0 100.000
Smoothed 19236.0 100.000
Composite fit 16911.1 87.914
Residuals 2324.9 12.086

Analyzed by:
DM
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Spectrum 22a2205.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8764.1

WHC-SD-WM-DP-074, REV. 0
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Raw Data Dump for AEA Spectrum: 22a2205.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.

11 0. . 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 0. 0. 1. 0. 0. 1. 0. 0.
31 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
41 0. 1. 0. 0. 0. 0. 0. 1. 0. 0.
51 1. 1. 0. 0. 0. 1. 0. 0. 1. 0.
61 0. 0. 0. 1. 0. 0. 0. 0. 1. 0.
71 0. 0. 0. 0. 0. 0. 0. 1. 0. 1.
81 1. 0. 2. 0. 0. 0. 0. 0. 0. 0.
91 1. 1. 2. 1. 0. 1. 0. 0. 0. 0.

101 0. 0. 1. 0. 1. 2. 0. 0. 0. 0.
111 0. 1. 0. 1. 4. 1. 3. 1. 2. 1.
121 2. 3. 3. 2. 3. 1. 3. 0. 1. 1.
131 1. 1. 2. 1. 2. 4. 0. 3. 5. 3.
141 3. 4. 3. 3. 2. 4. 4. 7. 4. 3.
151 1. 5. 2. 5. 2. 5. 7. 2. 4. 3.
161 5. 3. 5. 4. 8. 8. 2. 2.. 4. 5.
171 2. 5. 6. 7. 8. 9. 12. 11. 9. 7.
181 5. 10. 7. 9. 9. 14. 11. 11. 11. 14.
191 15. 7. 9. 12. 12. 10. 11. 6. 15. 10.
201 13. 13. 18. 12. 10. 10. 11. 16. 21. 21.
211 16. 30. 21. 18. 22. 21. 17. 22. 30. 28.
221 30. 27. 23. 28. 36. 31. 33. 35. 26. 38.
231 45. 46. 42. 51. 73. 71. 63. 100. 88. 94.
241 100. 108. 150. 154. 177. 218. 265. 317. 382. 481.
251 481. 511. 582. 702. 868. 1076. 1418. 1702. 194 .• 1804.
261 1277. 649. 265. 156. 106. 83. 98. 91. 2. 92.
271 90. 74. 50. 45. 34. 19. 9. 2. 2. 3.
281 4. 4. 3. 4. 5. 2. 5. 6. 4. 6.
291 14. 8. 8. 13. 20. 24. 18. 28. 25. 32.
301 35. 43. 54. 63. [77"> 62. 25. 22. 13. 13.
311 9. 9. 6. 4. 3. 2.. 3. 0. 0. 0.
321 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
331 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
341 1. 0. 0. 0. 0. 0. 0. 1. 1. 0.
351 0. 0. 0. 1. 1. 0. 0. 0. 0. 1.
361 0. 1. 0. 5. 2. 1. 1. 4. 1. 1.
371 4. ^ 5. 1. 2. 1. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 .0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0., 1. 0. 0. 0. 0. 0. 0. 0.
441 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM-DP-074, REV. 0
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